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INTRODUCTION 


‘Tux man of sclence ls not infrequently ncrased of devoting, 
too auch attention ta detail, and so losing sight of 
‘broad geacrnlities in a maze of single facts, Tt is wome- 
tines said that the learned have aelther the power, nor 
even the deaire, to make the subjecta they bave chosen 
‘or thet We-werk accemible to x wider public, Often 
enough, it is maintained, thoes mubjects are not mituble 
to sock popularization, since they ary too remote and 
specialized. 

‘We aball sot here coasider to what extent such re 
prouches are justied. “Mut we may at least remember 
‘hat exceptions axst. In the following pagan T ofl roy 
‘own attempt at a abort description of mach parts of animal 
pevehology as are of faterest to a wider pubic at the ume 
{ime exhibiting the many and vanoas relations axsting 
‘between frumas and animal peychalogy. Animal Pay- 
chology i branch of selence which has aleady developed, 
complicated technical voeabulary—ot necomity, ence 
‘without it the abgervations coald ant be properly described, 
tnd a common undemtanding between indivicinal workers 
‘would be impoasible. In the present connection I shall, 
‘however, avoid a far as possible the use of technical 
terms, And as in the case of many other tranches of 
‘esearch, a panos not acquainted with animal peychology 
‘would regard many nas of icveetigation an entirely 
bese the polnt and seperfuocs, tf be beard of them 


part from their connections. Only these connections 
gre to ex apperctly tillag detail itn moaning and 
Importance. 

Tt is not may intention to ad one mace to the exiting 
fall accounts of animal peyehology. My wish is rather 
‘to dmeribe ia popnlas anguage mich parts ofthe eubject 
su appear to me to be of most imporance today ; and 
at the mame tine I hope, by setting oat from « more 
rnerat bllogcal point of viz, to be able to give suns 
new auggeations regarding human prycbology. The pure 
‘ote ofthe book led ef Ise! to the necesty for evolding 
‘too many detais, ed coufning myzell to the selection of 
howe potats most interesting to « general sudience. 


[Systematic names of onpanisms are italicised 
eRy gu thar et appearence, In tbe beet 
ths el sa: we Se Hae 

than the persistence in italics sual 

English scteutfle works HS.) 


ile 


The Psychology of Animals 
In Relation to Human Psychology 


cuarreR 1 
etn ats ag som asaya 
Race es rs 
Seconda th ha 
Cr at he trance of ering whch make up he selene 
‘of toology, that of Animal Psychology appear to sie 
‘pervonally to be the highest. Anyone who than worked 
{ig il hn atu Geprtmana of selogy, trough 
‘the study of various animal forms, theongh morphology, 
embryology, theory of daseast, comparative physiology, 
Sa ther of the any tenn she 7 thn 
fed at lst fa Acknal Pychlogy the eet porta 
ttnding of Al and one of paras value wears 
1 tape view clan ead alae ln Rate Mobo 
te itok tonto theta cel roan 
of Aainat:Pryceigy or mam eautomly, tpating, 
‘ene problems which sppetr to me peinaly ts ont 
tania, edo mart acscbnte lee 
loos boo berm the my ede, no peal 
lacwloige of the sje wit be seme an ely 
‘atten ef roel ater Wl be wit te dco, 
‘By way of introdoction, it = mevessary to deal with 
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tome preliminary questions which xy sm to the eader 
sather remote from the sabject. The frst of these is the 
(general quention of the natu of life 

Life is bound up with matter, but we are mable to 
‘ay what it realy i We can only state what ame the 
‘ropertion whlch characte living organisa, end how 
these creatures differ from non-living nature. We ore 
‘then confronted with the problem of what agnocy main- 
‘aie ul the phenomena of life in continued activity. 
‘Mont madera wil have beard of the battle between, 
Meckaniion ash Vilaiow, wt Yast as for os the tert 
hemeelves go. Mechanism proposes to explain life 
phmaomena at the interaction of highly complicated 
Slyuico chemical processes, which take place in the 
secbatanoen constituting the onganiam. Vitalam, on the 
‘other hand, aasumes that matiar alane cin over give 
tise to the phecomess of life, but thet ax icumsterial 
‘agent must be present, which has power over non-living 
mutter; this agent ia wappoeed to interfere with, and 
reguiate coutincoasly, the chemical nod phymcal pro- 
eames, in onter that @ living organlim may come into 
‘being and contisne to exist. Generally sponking, this 
gent is regarded 4s more or less analogous mith the 
constions Jumman payche. In my opinion, this conflict 
Detwoes mecbxaism nad vita is fmdamentallyiinpoe- 
sibla to settle. It is beyond the powers of our umn 
rind to decide whether lle procasen take place tly 
{im accordance with physicochemical lows, of whether a 
‘special agent is behind them and controls them. In thia 
motte, therefore, we must be rodest end in this cose 
ta lao in otbers—it is batter to recognize clearly the 
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limits of our knowledge and sight, than to conceal our 
ignorance under mer words. 

1 wo considar non-living nature, we soe that ite in 
state of Balance or eqaitriam : and when 3 disturbance 
ocurs, the corrspoeding restaration of equilbriam taken 
pltce at once. The same ia true of the single living beng ; 
‘ommally, the various fuactions ol ts body are in harmony 
with taal and with the extemal world, and when this 
harmony is upact, © new stats of balasce is soon set up. 
But there i x findameatal diference between the pro- 
ewes which lead to a balance on the ane hand in the 
oneliving, and ow the other in the living workd; in the 
latter, they eanure the preservation of the living orgatiem 
4 sveh, ty continostion as an individaal, as a whole 
complete in all its pars. They are such as to ensure 
Doth itu penitence and it integrity, There Is nothing 
of tha kind in aon-tving mature; the beawenty Bots, 
the continents, mountais ranges, masses of rock, mera, 
sre never organisms ako to livmg thi, and beooe are 
not eapable of seltzegulation, as wr the latter, 

‘We wil bere tntzeduce 2 Seti. We say that the 
fngarance of perunteoce and mingrity & the “ biological 
Purpose ” of the regulatory proceses taking place in the 
cryaniam. Bot when we malce vse of this ude, wo inst 
‘be perfectly clear that we are dealiog with something 
‘which we are potting into nature. Experence has taught 
1 for example, that when one organ is lost, another cat 
function so as to compensate for the lose: if x bomen 
Yeing loses ons kidaey the other enlarges end thun is 
ble to do lene the work wich was crigically dove by the 
‘tro, Tn this and scalar eases, we ansume that iti the 
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purpose, cbject, or eim of the processes we observe to 
ecu the orgimam agamat death and disclotioa, to 
satin it 23 a complete whole, as an individual. Ix 
powliving events, an the other hand, we aze never able 
10 discover sock a monaing oF eum ; we must therfore 
fay that these processes are apart trom all aim or meaning, 
aot tliaas oF meazingles, ince tins can only be sald 
‘in cases where the meaningfal abo exists, 

T wool Wee at tis pobst to mest an objection which 
can pethaps be made aganast the wotion of an maginary 
porpose in the biolopcal ease. T said before, and repeat 
here, that we deduce this purpose from experinnoe, Whea 
Jn a large number of cases and in gives circumstances 
‘the sams result x always obtamsed when, for example, 
we ent one lg off each of 260 nawts and the You ix made 
(ood in all cases, we regard the reconstitution of the 
complete animal a8 the aim and object of the process 
of growth which take place. We are dealing sx ratutics, 
wo to speak, acd they teach usin this instance, that in 
4300 per onat of case of w certain operation, to wit the 
catting of of leg, the sume effect ccears, nome, that 
it ows again. 1¢ may now be sa that in inorganic 
natore alo, statitin lead to the sae remit; that Ike 
ceases produce Uke elects, We might, for example, 
allow 100 balls to rol dows a hi, and all of them would 
came to rest at the aime spot in the vally. Are 
then, it may be asked, to dercabe thes apo asthe "aim 
cox" object "of the balls? ‘To say the lest, this would 
be to weaken very gest te ides of purpose wack we 
dave just ot up. 

“The diference becomas plkin when we vary the con- 
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‘Bllons of the experinenta which we male on ving 
aod anellving objects. Thes we may cary out oot 
‘experiments an tho sewts by tasting each one of thera 
diierentiy 28 reqarés the way we cut the leg, never 
completely removing it, but leving an every cate mare 
or less of it; ere agus the reult of Yue proces of 
regenertion is the restoration of a complete leg. Or 
we may out & trah-water polyp (Byira) or x worm into 
nemeromy places; every single piece replaces what in 
smmsung, and so Decomes « complete animal. In the 
latter cage it is voteworthy that every single part i 
<leret ror every other, not only it may be, ma regards 
size, but above all because each partis dened frm: @ 
Aiferat pat of the original body. Allof them, therefore, 
mutt attamn thelr alm of the restoration of the complete 
‘ama! by ferent metam. Tha lnade ws to ex important 
Jaw whe holds for Biological procetea: "the end 
Artermion the roraa™. 

‘Bt ey aot tha law perhaps be apped to the processes 
talking place in the organic wock!? Let us return to 
cour 300 ball, which we will agnin allow to tll down, 
Bit ie wil now no longet coor the old path, bat allow 
ve ball to roll down at ene peint, another ut another, 
‘ith the coult that nope reaches the orginal goal. Tala 
4 proof that ix the fret experiment with the balls, 
‘hough all of them reached the same place, this place 
‘wan not the aim or object of the balls, ia the iclogical 
Obriowly, oor law that "the end determine the 
ean” ia nothing more than 2 Sctloa; it has merely 
0 dmeribe rektiouships which we recogni ss sock. 
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We will now conser how widely this inw holds. Docs 
At hold ooly for the procatses of megesection which wa 
Ihave been cousidering ? Let ux observe x series of repre- 
sentatives of various apecies of anicaal, xx regards their 
Debavioor when exdeuvoaring to reach a certain object, 
‘4 source of attraction, 4 bir, for example, towards 
which we throw a place of food, snay hasten to it by 
ying ox roaming, or even by a mixture of the two; und 
‘if we are dealing with a water-icd, a third poasilty 
‘exita, namely awitsning. The three modes of ooomation 
‘which we have samed, raming, fying, swimsing, depos 
upon entirely diferent tonds of muscalat activity; wad. 
if fywg i combined with rmang ox swimming, we 
ave aguin something quite dierent from running of 
‘swimming alove, “The birds are thus able to approach the 
food m ail kids af ways, they make ove of vero 
moans" ; but what the bird actually dee is determined, 
Dy the sug fact, that at & atrving to reach ate ain, 
‘The same ib true of a wuged inset, to which we otler 
‘a souren of light in a davtened room it may approach 
it runing or fg. To the same way, water inact, 
‘which we observe in an aquarium, may strive to reach 
‘© crtum goal ether by mmning oo the bottom, of 
“The majority of animals run in the direction of the 
Jong sas of ther bodies, bot an animal is able, om occas, 
‘co move sideways or at right anges, if its ends ore verved 
thereby. Here alm the meam are vated in accordance 
‘with the end. In toe cae of certain rustace, for example 
‘th common era {Carcima) or the hermit cab (Ewpagwrs) 
we ae, hy way of contrast to other asta, that move- 
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rama is the diction of the body axis in rer; they 
rare frequently move sideways or diaguaaly, and move 
none rapidly thes. What is important in this connection 
la this: Ax the exarse of w single journey undertaken 
by the enimal for the purpose of rsching a cera goal 
4 may continealy Lange the direson in which its 
ody point with relrence to ie path fom straight abead. 
to any angle to sight oc left, without the stmaghtneas 
af the path being in bucced in any way. But every tine 
that a new orentation ie asmnzed, the racks of the laps 
lave to act vomewbat difleratly; here aguun itis the 
“ead” which detersioes the "meant" chosen. 

Let us consider ocr om walking, or tat of ang asia, 
wt as n beetle, Tt x maa oF a beetle commosnaes to 
take a step, the goal of the movement thus begun is 
the compietion of the step. And according to the autare 
ofthe external sitnation agit inet with, that is, according 
to the mature of the ground, the means une to attain 
‘his end ace vtrind. This end is ot, of soare,antamed 
ta be & “consciously grasped objective, bot simply 
the object which we regard a determining 2 biological 
movement which wo cbverve. (Wo shall deal with the 
‘Problem of consciousness i the next chapter) 

TRigher animals, apes for example, are capable of 
Attaining an ead by comndabont ways. We attach to the 
roof of wlange cage a frat of wae kind. The chimparace, 
for example i able to make sxe of various posal 
for guiniag ponenivn of the frit. He may run to the 
wal of the cage, and cin pit end along the rot, and 
vo mach the fruit, if the root offers 0 els to enable 
Deo tp trvense it, he may fetch a stick ane etka at 
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‘the fruit until fall dows. W. Koehler and Biereas 
4a Haan have ferther sbowa that apes wall fetch boxes 
and pile thers one azoa the other, in order oo to reach 
‘he ft. Each of the various actions we bave described 
may be further subdivided sato parts. We then seo that 
running to the sds of the cage, of to fetch a stick of 
ones, are actions wich in thexselves do not bring the 
‘pes nearer to the object, but rather frit of all tales 
‘them away from it. Regarded sumply, these actone 
ppesr rmesmagies, and only the serial arrangement of 
the actions ia ascocance with the sitarbon gives sense 
o the resulting total action. We are this presented 
‘withthe paunlahty of varyuag our fictional ruls conoerning 
‘he end and the means ws follows: “the whole determnes 
‘the pasta”. 

We may then perfor: an experiment by making xt 
{nuposuible for au experimental ania! to we its ordinary 
etna of progression : in the ease of anumals pomening 
8 considerable camber of Tszbe, we may, for example, 
mputate severdl. Toke the eames cab (Coronas), 
‘which possemes cut legs. We can remove from ost 
experimental crabs « mumber of these legs wholly or 
partially and ia varions combnations, bet the animale 
slwuys retam the power, even in extreme cuse of du 
‘blement, of making stright fr a ceived point. 

‘Let us consider « highly complicated activity of a quite 
special Bnd, the contruction of its web by the spider. 
‘Boery apecies constructs a sponal form of web charac: 
terlatlc aft, but i the single cases the external conditions 
are never exactly simiar; for the anknal may at one 
‘ime ayia its web in a fourcomered bole in a wal, for 
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saample, st another between two beams meeting at 
right-angl, at another between two buss, and 20 on. 
1 each case it 1s necessary to attach the fint threads 
{ma diferent manner; but what than appears ie always 
the style of web poculir to e apecen Here aguin, 
‘erefoe, itis the ead that determines the means, and 
‘tn whole that determines the parts. If we injure ach 
a web not too senousy, the spider very soon repairs the 
damage. Tha proces ala fs fa wath our Betonal rls, 
In my remacka concerning oar icon of the ain or 
end of Dological ectoa, I sarted from regeneration ; T 
then extended the notion to varias uctons end actation 
of animals It can now be shows to bald for the whole 
of bologeal Mppening. A frther eeample will Dostrate 
‘tos When we study m the case of an animal the 
‘embryonic und larval develope up tothe reproductive 
stage, wa are confronted with 2 series of what are often 
quite diferent stages We then may fctreduce the 
ficioa : the adult jodkvsdual u the end, the vatious 
ttages of development are the meana : or we may also 
state the matter thas: the total development is the 
whole, the single rages are the "parts". K, E, woo 
‘Baer, over a Irmived years age, compared the Sevelop- 
rent of the indrsdual wih & melody. Tu te latter, 
44 we know, the sounds ze not stung togetber exybow : 
relation exists Between the Scat and the last note, in 
such a way thet not merely docs the fist ifiuence the 
last, bot no the last tbe Seat. The whale melody is the 
0d, the various notes are tha meams ; af the melody ia 
‘the whole, the notes are the paris 

owever, wht isthe nature of melody 7 Tsit perhaps 
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sumething that belongs i moo-iving mature? If the 
latter ware the case, would It mot land to the conclugiom 
that many phmemms in inocgunic mature oe inser 
‘te embryonic development ? Now, a malody i not an 
foorgenic event, but in produced by ity crator—e 





malady avaing in hind ; itis rprodaced fram time to 
time by other Uving erates, the perorer ; it only 
asta at all when a ving crete, ua bela, roten 
‘tnd recreate it 


CHAPTER I 


(Omen temaths on seta wintmet, and ore consrabeg 
Ge “setoual pode o regurdaag tetepeal acta —Cout 
ooumom, rendoas ot wil, perce 

1 the last chapter we started from the dlferenoe betwern 

living and non-bving natural bodes. T oad that it was 

fundamentally unposnble to decode whether the coarve 
of life processes results only fram chemocal and physical 
phenomena, or whether there ls behind them a special 
on-matens), peycholike agent. In onder to make the 

Aiference betwoes the living and the non-ving par 

Weularly dear, T introduced some fictions, which were 

to be applied aly to biology. 1 spoke of the wholeneat 

of the individual, of the maintenanon of « whole at the 
fend and ebject of biological processes; this end is attained 
by living creatures hy means winch dlifer from casa to 
case. We finally arrived st the following two rales; 

“ the end determines the means and “ thn whole dater- 

‘mines the parte”. In the application of these ten 

fetional sentences to biotopcal events, we mec the mock 

debated "sett rale of life”. 

Te ia posible that the whole way ix which T have 

preoented and expremed the metter bas rowed your 

strong opposition. You are perbeps of the opinion that 

‘thy scienist—and therefore also the biologist—should 

eal only with what i really given, whereas I beve 

repeatedly spoken to you of fiction. For this reason it 
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would be well for ms fo come to xn mndertanding com- 
corung the seture of scientific investigation and of the 
dnenptioa of icieatile chaervaton. Such a descnption 
com only take plas by that beng explasced winch 
Appears important to the obmerver. Accordingly, exper 
oon tances ws that in matters of Gay fe two obtervers 
may find quit allcret things of spxtance, and hence 
ive two completely dlreat descriptions of the same 
vent, Even mae and the same person may take a com- 
plainly different new of ndenta) events, according to 
‘is expeience jst prenious to ther obaervaton, Regurded 
{a tha way, the tendesey, for exrople, towards mechanitic 
or mitakutic viewpoint is cluety question of personal 
neces determined frome within, m one aaron heart 
‘or daszes the word tobe eonatitted than or Hun, and 
sizes upon the nesemary " proofs to form fousdaton 
for onda view. And uf fa the came of a given pesca the 
ature of hia wortd-iew changes in care of te, theme 
“ proola" which had hitherto bu myected wll suddenly 
appar inportant, aed " diectly oxviacng “- 

But what quite generally is the way fa whch oor 
coaxcons ego places inelfunrationship with Uh external 
vwotld?~ It oar sense ongeas alone which are the mena 
of ths contact. All at we observe goes through the 
filter of cur sense organs, tnd what cannot pate throcgh 
‘thee does not exist” for us at all. The data received 
by our sense orga are coameyed to oar otra nervous 
system. This may bo fram time to tins ip very dierent 
comditions. For we are not even the sume from one 
moment to the next. In other words, the seme data 
which we receive may meet from case to case a cent) 
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nervous system of quite dierent character, and prepared 
in quite a diferent way, and beace they may be made 
ae of mquiten diferent manner. But the mossic of rense 
ata wall almeys be worked up in our thinking organ 
{nto whole perceptions ; whet is mirrored there isin the 
form of wiole pktares, acd st is fram this completo 
pictare that we derive the ehstrections and fictions that 
wwe need to comprchead and reproduce the external 
event with which we have been am contact. Let ua be 
sar about the matter: we never come directly into 
contact with extemal things “as they rally are, For 
‘what to there an us that “ really knows", and able ta 
fet nto deck contact with“ the thags outside”? 

a view of the constitution of our human thinking 
apparates, there ia no other means Jet to ws than Chat 
‘of worlang with whole abstractions. The fact thst com- 
‘apts such as “the animal”, "the Insect, are pare 
betractions, everyone will agree, but even when I 
describe a particular indian) beetle "this bent” 
T thereby make a statement couceraing « wholeness 
relationabsp grasped by me as such for the expreadoa, 
"this beetle w akeady an abstraction, derive from the 
simltaseous observation of a lage number of detas of 
‘this animal's body. When T say “thie boete ie running ", 
this is comespondingly the integrated sum of a lange 
numberof nngle proceses. 

Our zumer of thus grasping whoks is unconnected 
wath oor voluntary and consnous intention; it cannot 
‘be retionally explained as regards its orinn, ts vature, 
‘and its Lams; it ts for us something peimanly given. 
‘We are only i= a portion to determine by observation, 
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snd experiment the statistical rales according to which 
4 tabes place. 

‘This immedietely rises the question ax to how far We 
together Is satlocal, that is to my, capable of being 
comprehended by oar wtellec. We wil proceed to 
extend at once the problem thas raised, by linking it 
‘wilh the question as to what extent sat only lle, but 
dso the whole of natura) events, are capable of being 
sitlooaly understood. I will etate sboctiy where the 
Imnits tie, oc ther, where tary appear to me to Be. Wa 
Ihave already seen that “imowiedge ” depends snack 
Jo pun the object to be knows thas wp the eubyect 
‘which Fnows it. Heace it x mutter of the mental 
strecture of the observer, whether be amphaalea nod 
rogues ab important whet ss camprehenuible by the 
‘intellect, or what is irrational, ix fe and im world events 
‘generally. I we attempt to accoant to ourselves con- 
carning the oogin of life, or of the work itt, and ow 
{it appens that everyting «yt a8 tw, adie bappening 
ait in and not otherwun, there remains for us nothing 
to do bot to admit “we do not kaow and we never stall 
now". For everything conmected with theve questions 
ls tratonal. Poople of course exist for whom the facts 
of lle and of the work! appear eel-erdeat, and who sre 
tntirely inseaative to the problematwal xature of the 
‘wotld and lia, Whoever is wailing to limit hime in 
‘thin way, and feels completely satisied when he bas 
‘Scovered the laws according to wluch observed erents 
‘ake place, may wall ame at the view that the world 
can be explained pursly rationally. As opposed to this, 
‘we uy expres or own view by the folowing image: 
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ail that is poaalble for us is to determine, ux reganda tha 
‘evurte of thn world, the rules of the game, so to speak; 
Dat the origin of the game itself and of its rules, to keep 
the metaphor, is completely beyond oar knowiedre. 1 
regard it ap ceceseury to emphasize this, slace even at 
‘the prisent time, natural scence 1s contimally called 
‘upon a chief witnem to tasty ia favour of the punely 
mechanistic workd view. An histancal “ explanation”, 
‘that into say, an " explanation “ from what has happened 
Iitherte, io marly an apparent explacation ; for even if 
‘we are able to stute in what way anything bas beccre 
what It & and as we see it today, this tells wt nothing 
whatever concerning its origin, and for what reaion it 
‘has become what it ia. We may therefore say that at ia 
‘waste of time to search for the origin of life; and the 
‘question of the" meaning" or “ object” of life becomes 
‘at any rate in the ght of our preseat point of view— 
1 meray apparnat penbles, for aaning and object were 
only fictions for us, As the Sctonal end of numerous 
life phenomena at least, we assumed the mamtecance of 
42 whole—tut thia whole itsef war only 4 fiction. Of 
couse, not each and every biological process is to be 
regarded as having for its object the maintenance of a 
‘whole ; for there are others which Inve fhe opposite 
fit, Yor exmple all which Joad to disease and death, 
‘And along with these, there may well be many which 
fare indilferent a2 mgards the whole. Fucthermore, wt 
tho find in organisms, proceses and body parts which in 
> far point beyond the mdvidual being, as they allow 
‘us to conceive an imagined whole transcending the 
{individual Thowe are the processes andl angize Which 
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sre comested with reprodoction, with the cam of off- 
spring, and with otber relationships to the spenes 3 0 
‘whole ; and we may the sometioes fd it weil to 
sequsd the species as a Sctional wick, and to speak of 
‘he maintenance of the specie as the fictional aim of 
‘the processes of reproduction. To go beyond the specs 
with a further fection of superiadivadsal wholes appears 
to me inadviable; T at amy rate cannot sce what would 
‘be gained m our present connection by the fchon of an 
‘ain foc the whale of life or for the world, Let there 
‘be no mimnderstanding ; there is no antention what- 
ever hete of judpng. let aloze condemaing, those guiding 


Rope to bave alrendy made clear—are ideas of value, 
and hence of entirely dierent natareSrom 

wrth bern (For farther dcusson of the idee of the 
whole transcendimg the inchvidual wee the seventh and 
teath chapters) 

‘We have alveady trequetly spoken of the human 
conaiouness. It now tee that we shook! conader 
‘this in more detail. Concerning the nature of #t, everybody 

informed withoet further explanation; Bat what the 
conscloonnem depends on, aad what the cmamg of it 
ts, 1 complately beyond our powers of unvestigation. 
We do not know whether in oer eae st takes nfo. 
dependent pact in the process of or peytal functions 
‘When we make a deasion, when we “will” something, 
it imponible to deode wheter our comaousone 
produces tis act of wil oot of inet o whether the act 
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proceeds, in the sense of the mechanistic point af view, 
su rasalt of the physiology ofthe bra, the consciousaeas 
being then nothing mam than an accompanies, an 
“epiphenomenc 

“Ths beings us to the problem of the freedom of the wil, 
Here again we are dealing wit « question fondamentally 
Jncapable of decison. For ont petion, his own freedom 
wil dre evident, ve otha nds toll obvious 
‘hat freedam in the common sease—that is, mdetermisa 
lon—is absurd, but that everythmg mast result imply 
fram the physicchameal processes which form the 
‘ass ofthe physslogy ofthe bain. Both ofthese views 
smn incapable af peoo! ; whoerar adopta one or the other 
rust be clear about the fact that be is only following 
the needs of hus own individed! work attitade, and 
“tuwn of lgic" whick be bus created for hoe, 

‘Theoretical knowledge thatthe qoestion of the freedom 
of the vals fseluble, cannot prevent ws fom serbng 
to the fiction of freedocs an important fnetian in vocial 
ie. 

1a teachmg, cximinal lew, ot, we ctnaot da withont 
(hin fiction; for i iy x very portant. datermining 
factor in guiing the single individual in  disection 
ceed by human society. 

‘Hence it is unpomnble for ar to deode how Iuman 
‘umscouiness comes into beg furthermore, we do not 
lenow whither soch = thing as freedom of wil aly 
saints; and fli, the qoeshon whether an mamaria) 
‘buen peyebs alo exists or not mest roman opes. We 
om only make uu of the peyehe as fiction; we may 
peshapa be permitted to make we of it as ax image. 
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We set up the fetion that bebind the life factions of 
the single organizs there stands an immaterial, souiike 
gent, Whatever happen in the body is supposed to be 
under ita control, for example, digestion, secretion, 
‘wreathing, regulation of beat, ete: and finally, alo the 
Junctions of the ceatral vervous mstem. The latter Jo 
again divided into stages of Jower and higher omatres, 
‘thy highest ayer, ia the case of man, being the cortex; 
the activity ofthe laters connected with the phepomenon 
of conslouaness. We make the further fichan that the 
poycheike gent pomenes, is the form of thi uppertont 
remon of the cxatral werwous system, an instrument, 
‘with the help of which st becomes conscoes of itaelf, 
vwherou otherwise st rmmams hidden and unrecogniead 
by itself, This wouKd mais the conscious human peyche 
‘the narraw nagion of the peycho-lke egeat pon whith 
the apotlight of self-conscommem is able to fall. Bot 
do nat forget that what I have jaxt put forward iy an 
‘mage, « fctoa ead notlung more: in these regpons it 
‘ Ampomtbie to prove anything, all that one can 60 it 
‘to attempt to make that which cannot be dimetly sven 
od invettiaied more oF less itelighie by means of 
comparinos. Weare therefare not by any means essing 
1 contrast between the eouscons and the unconscious 
{oe subconscom) in ouretves, a8 isnot uncommonly done, 
instead, comscioosoess shall be for um the oatinoons 
‘eolongatios of tbe mennscioes out of dation into Hight. 
‘What is naw to be and concerning the couscivumess 
tf animals? Here it must be emphaalued most decidedly 
‘at this agus is an iuluble problem. For we do aot 
even know concerning oar feow bumas bees, anything 
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about the asture of ther consioussess and its content, 
‘We can only conclude that it is much the sume 28, of 
sore of law similar, fo our own. To take the eaxplest 
example, there 1s 20 posiilty of deciding whether 
nother perion experiences the sense of red ia exactly 
the sume way as T do. In cases where defective colour 
Visio oF even complete colour bindarss exists, tis only 
‘ousible te prove the opposte. “The same i trae fot all 
‘other contents of sonscioumesr To the case of anima, 
swe are quite wshle (0 come to any dedkion tall; we 
‘am only cegurd i as mote or les peobable that un theie 
‘vue aap someting of the Innd exats, On the basis 
of behaviour smular to tbat of a hasan being, tt may 
be more or low char to ur that a dog, for exams, 
expences joy oF pain. No prof of this oan be piven, 
and the further a epecies of ansmale at removed in sts 
rpunizaton frum our owa, the more strange to as 6 
ain whole bebavicur, and the la are ws us a pation to 
{eel ympathetcaly the process of ts conscioumers 

‘The quesboa of animal consconsness mast therefore 
be exdaded from ammal prycbolagy. Not boos it 
4s not interesting, bot Because at 9 isuooble, When 
in these lectures we speak of the perpose of animal 
Dehavionr, we therefore can acrer Meas pUrpOSe con 
sciouly concered m the animal’ peycbe, bot only a 
Ticlogical end imagined ty the observer. 22 many caves 
it wil flow naturally that tae Seton comeices with 
‘he conception of purzese Sn daily Ie, for example, 
‘when any snmzal aula dictly for an object a an 
‘mmistable maser. Bot the pet played by this 
‘object i the animal's comcioumess, msppeing it to be 
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‘prose, cannot be dotermized The payte ike agent 
‘ehuch we lve imsgued as standing bebind lle procemes 
4, of courte, not regarded a8” ll powers!” cod inalibe 
4 amy also" mais mistaken". We have already spoken 
of processes tending to the desircton of the whole, 
‘wloch occur is disuse, Furthermore, in. regeneration 
‘proces all kinda of malflommations occur from fue to 
tome, for example, in the case of news, the legs may 
{Pow too lange of to0 szall a aamber of tome, oF Xizbe 
szay be doubled. Nor does every Kind of injury of the 
ngassen from oatside find eutable repulsion ; in many 
asa therfore, the removal of bodily parts may lead 
to lifelong injury or earty death, Correnpondingty, a0 
fonganism may alo make mstakes as regard Its Joco- 
‘motive behaviosr towarils an exteraal stinolay, par 
ticularly when we produce a defect in ity seme orgunt 
1 for example, we bind as invect 02 ont ade, wo thus 
Aaloda 1 with ao apparest dakzem on tat ade, und 
‘the remit 0 that whes making towards the ght st wil 
somenmes not rake for ot zectiy, bat tara off In ares 
and epials toward 8 ncing ide 

Neverthales, the anima) body always bebaves as 2 
‘whole, even when the functions are not adapted to the 
Atuatio, asia the ease of dlective opertion ma mguera- 
tion, dts erroneous looomctoc Operation as a whole, 
nd odaptation othe stanton, ae therefore two dierent 
notloes To take an exansple from human Kfe : in the 
ae ofa hid hat fs aang to walk, the body operaten 
aa a whole, but not sm x manner perfectly adequate to 
te mtoatica. As the mest important cenit of what 
dnas bon sald in this chapter, I should Hie to emphaan 
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the following: wm we setup the Scton thet a peycho- 
Ike agent In Dehind the Me femcton of the wedindoal 
orgauism, and creates its character of wholeness, the 
Dbuman psyche will be po more than « part of this which 
bar become cocacous of veil In th way, the contest 
‘between the bodily and psychical functions becomes 
relative, In the cae of ammab, we know nothing of 8 
peyche conscious of Stell. Nevertheleay the treatment 
the subject which we Bave chou enables to dal 
‘thal le pheaotean in animals toctabolua, growth, 
rgenition, loxomotion, ant soon, undarm single point 
ation, 


CHAPIER mt 
ndivdualiey—the cited sbyperanizaile (Paramasin) oa 
‘mamial 


We wil commence our survey with the cancapt of 
individuality. The bteral meaning of "todividual” ts 
that which is indivisible Tn the cave of ma and (he 
fugher animals maivinbiity i largely « fact. Tt may 
fires be said that we experience ourselves subjectively 
af every moment ax un madmacle unity. Certain parts 
of the body, for example, atms of Seg, can be removed 
from mag or higher animes, withont his Ue being directly 
‘endangered thereby ; but the part cut off parker, 
Such an operation, therefore, Goes not give us two parts 
cack capable of separate life. And if we were to attempt 
to cut ope of the higher orgamams into two parte af 
epproxizately eqoel size, we sould be met with complete 
‘uior, sasmoch as both halves would than imupeditely 
‘pork. However, by suitable treatment it is posubla 
‘to malntais alive for 2 conalderable time parts separated 
from the bodiaa of the higher and even the highet 
feumala, The Solated bear, for example, of w frog oF 
clker vertebente continces ts beat if we apply it with 
mutable salt solution im place of blood. Success bas 
uo bees obteloed fm removing parts of the Bodin of 
higher vertelmatee—for cxumple chicken cinbryos, amd 
cultivating then farthes im artificial medio. In this way, 
3t is pomble to maisiain for x long period cults of 
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connective tissoe, masctecels, epithe, gland calls, and 
so on, und even to cause them to maltiply greatly. 
Nevertheless, the charactaitic structure of the organs 
{in question, which would otherwise be built ap by these 
calla is oat, and the cells themsetves may change thelr 
nature very greatly. They grow into nothing more than 
fan izrogular mass of cals. All the same, wo ane obligd 
tocanclade that evea the bighett rgansem x not indivisible 
fn the strcteat seas, since it i posuble to grow alngle 
parts of its structure fs a eltable eatire medlam ; tha 
‘Method in calle  explaotation “. 

‘As repurds the Jower anal, ix many cams there 
can be no question of indrmalblity. Many protoxoe can 
Ye ent up in various ways ; the parts min alive und 
‘eqenerate themselves to complete animals; fis however, 
-mecemary that each sch part should contain some wocloar 
tHasoe, Ta the case of an amaba having a single mudeus, 
‘only that part coatinaes to lve which contalns the auc ; 
amabe which bare cary ade regenerate from all 
parts which contain at least one mocieus In the case 
of Stentor (oan of the elites, wo calle fron ity trumapet- 
ike form), the nocleus ty shaped ike = chain of pearls: 
af we ext mich ax animal into several part, all those 
regenerate which contain a portion of the nudes. Ax 
epands lower maltreetler enimals, for example 5 
freshwater polyp (Hira) or many worms, we have already 
‘id that they can be cst mp into very many part, and. 
‘thot each part is capable of developing into a complete 
‘mimal. By natura] raza ao, 80 oF more animals 
ray ark ont of one; the maltigioation of yrototoe 
tokes place by means of soch celdiviion In many 
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flagees of makicelidar salmale, we Gad, slg with 
serual reproduction, reproduction by budding, in which 
one animal forms a3 « bod on another, from which it 
finally separates ital I! tha complete independenoe 
{a not reached, that i, if the indineioals formed as bods 
remain physeally consected with the parents, we have 
‘the formation of “ sdlonies", where in extreme cares 
the single individual acteally bocomes some special organ 
of the colony, and the colony its! then taken the runic 
of ap individual As regards past, everyone knows that 
large mumber of species are mainly propaguted by 
rutting, 

‘The opposite proces to the divison of mndivdoalty 
Into two or more pars is the artical union of two parts 
derived from diferent animals to form & nage whole, 
Grattngs of this land have been succestisl nthe case 
of the multhnoclear amebe Peloryna, and of Hyd, 
earthworms, and amphi spoces, es. The part played 
by grafting in gardening needs no expan 

Tndwiduabey im bology cannot therefore ba defined 
ssinmsbilty. Todindeality can ther only be regarded 
4 the functioning with reference to a whole of those 
asta of an organism whith are connected together in a 
‘ormal ceanpe. All functions are to be meluded, thus 
etabalam, growth, bodily movement and looomotion, 
ce. 1fthe pormal couectina between the vasious rogiona 
of the body is destroyed, the wholeness of the functoas 
is corespondicaly vtiated. 

So far we have nat only ooaldered the reachonn of 
scimals ag rgar’s movement, bat also all other posse 
‘Phenomena of Me, auch ax cetaboliam, growth, repro- 
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uction, and regeneration. This was doce to show thet 
bodily movement and lootation do not occupy a spec 
position xs regerdis the anmal’s perionmance, but that 
A sts He processes may be regarded frota a amgle paint 
of view. But from cow on aftenti will be mainly 
rected to the particular theme of this book, the since 
of the behanour of animals, We will bogu with the 
‘protoaoa, and test by means of several examples wheter 
the fetoas we Inve set up of whclnes and relation 0 
‘the whole, etc, are applicable to the behaviour of there 
‘unlelialare ereatures, 

‘We will ualy deal shortly with the maa, It is 
enerally visible to the oaked eye, and crams about 
bottom ender water by stretching out foot-llkn 
{pleudopods) m one dzectan and drawing 
‘them in in the other. This means of locomotion only 
Gives the impression of complete irregularity when con- 
dered quite supecicially. It can only be understood 
‘as a function of the whale; for if the motion uf the 
oeodopods were not always concerted, every amaba 
‘Would very soon tear itself to 8 wamber of amall parts 
‘The aniec, als, alwaye reacts an « whole whenever It 
meets on its way a strmuks which cause it to change 
its direcooo. A chemical stzmilus, ove of beat or tonch, 
co sudden itusination, veil all serve thie parpom, Ta 
amabe is therefore not meely « Tarp of protoplasm, 
‘without definite form, but more than that : an individual 
{a the sense of our afin. 

‘We veil now trest at grester lxgth another example 
from the proteaoa, the Peramvcrom. This belongs to 
the clase of Cates, and ts complcisly covet with 


tf 
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several thousand fine hire {cts}, which are able to move 
rapidly, The animal, which, Hite the axocba, consists 
only of « single cel, bas « Jeogth of bout one undsodth 
of ax meh, end in therefore just vauble to the moked eye, 
Tis body is approximately cigarehaped ; we are able 
‘to distinguish a back sud a belly. In the ltter we Sad 
the mouth, which i prolonged to form a cavity which 
receives the particle of courahment aaylisd to the 
tall body. The mouth bes at the end of the mouth amgion, 
‘which bans on the left sde of the front end af the body, 
nd passes dungonslly backwaris as a fat depreadion, 
‘The prvence af this depreseon Jeads to the Parameciem 
bearing 1 distant resemblance to a alipper, hence the 
‘ame dipperanimalealn. The mouth tegen males the 
‘call body slightly azymumetrica). 

‘The anima’ locomotive apparats is the covering of 
ila, The alla are piaated 2m the wirtce of the body 
and cach springs trom a swelling oF root, the “basal 
dram.” Not only ia the case of Paramecium, but in 
‘the cam of other annals, the two strocturs, the eden 
snd itu basal granale, ace desenibed os the em element, 
‘tnd when we tole such an element, it is able to rove 
an ts own account fora short Hove, tit ially pcs. 
on the other hand, we separate the olssm from its root, 
immediately comes to rest. There wan moportant 
‘itarenca between the bent of the engl clam elament 
‘whe itlated aod whes situated an itn normal poation 
on the body. The motion of the isolated cam is 
invariable or stereotyped; the only change that one 
observes ia that it frst mown at a forous speed, then 
(@adaaly tires, and finally comes to rest. As oppoeed 
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tm this mlarmotyped motion of an isolated element we 
have the motion of the ella on an intact Paramecium ; 
sometimes they beat quickly, sometunes more slawly and 
‘sarmetimes they stand stil Obviouty something ia 
omat which gle te sty ofthe intidul 


“Tila we bere on mfr! Pramacm sd ha 
rlerogope, we can make another important observation 
regarding its hairy coat ; the movements of the Hage 
cia do not happen indepeadently of one enothet. There 
1 always « connection between them, soch that those 
Manding bead one asather, in the diction of the 
stroke, swingin turn cos after another (metachronous), 
‘whereas these which am aonyde ons another s¥ing 
‘together (zynchonowsly). This process gives much the 
sama impraon as we get from « eld of corn over which 
{sts of wind are blowing, nnd casing the com to ove 
fn waves 

‘The Paruinecien either remase at rest ar mow 
according to the sumber of its clia which beat, tod 
acooting to the strength with which they do 20. We 
te « picture whch centaraally changes; nt one moment 
the animal is stil, and attaches tuelf by meena of 0 
umber of its cia, wloch are then held rig, to some 
object. Only the clia around the mouth we then in 
mation, bringing partele of food to the animal; bat 
‘hia proces may be helped by 2 larger or smaller number 
of the other hairs eo-opeating. Ten mat of the eli 
all of them, may suddenly bngin to work vary active, 
sand the anizal svi vay. 

‘The forward motion of the Paramechm, hire that of 
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‘the other ciiates, is, in free water, u rotatory. The 
‘somal thas moves screwashoon, that 1s, in epiral, 
the front pert desaibing « larger cucit then the other 
cad. Tz animal tars, as seen trom the font, lockwise. 
[te back fs always dizectad outwards, and ita belly towards 
‘the axis of ts rotation. Let as suppose that an individ 
‘Which we are cbsernag meats in the coarse of swimming 
‘with vome sina, for example, some chemacal dissolved 
{in the water. The anual then has a number of diferent 
ponalalitas by which st cn avoud the irmtant. Tt may 
‘any out 4 vearching movement, stoppany for & moment 
‘nd moving fs fone-part m4 cre, the whole body this 
‘moving rox the wxtace of an smagiury cove; after 
‘hig, the anisal ray set off wn another dizecton, Or 
‘the animal avolds the disolved substance by going 
sapund its 8 curve, and cetoraung to is old surroundings, 
{It ean carry out its wrauding moversent stil more quickly 
by maddenly turing aside, or eves completely round. 
Ht the stimolas is very strong, the Prramecum may 
move baclwarts for a space, rotating a8 m the carn of 
ita forward moton, and m the sae drection. It will 
then change over to swimming forwards an xnother 
ection. 

‘Thase by 20 meam exhaust al the waye in which the 
permedum may move. Tt may also travel forwards 
‘withoet rotation, aa it frequently does whem moving 
ret gusta. And when $t moves in & edu which 
‘has been thickened, for example, by qumoe-mucllage, ft 
te loager tora docinese, bat io the oppoate direction. 
“The Diclogical meaning of thia change in ity wotxtion is 
‘by no mens ear. 
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‘All these diferent ways of moving forward are eflected 
by the actinty of the ciia If the animal is moving 
forwards and rotatmg clockwuc, the cla work camre- 
spondingly in a sidewey dizecton, or that i to say, at 
wwe are looking at the azama, Uhey move to the right and 
pockwarte, of it is moving forwands without rotating, 
‘hey all beat together forwards and backwards. If the 
avin! is moving backwards and rotatmg, the cla have 
1o move sideways und forwards, and wea it is moving 
forwards ina thick mediam and rotating in the eppoate 
irectan, tha eaba bave to move to the left and buck- 
waris, We can convince ourseves by observing the 
smual under the mcrosoopa that it moves forward a8 
4 whole an a ranner conesponding to the way in which 
‘the ella are workang. Tn the more cxemplcated typee 
of mobon however, aa deecrbed above—the searching 
ravement wound & cone, the swimming in a oarve und 
the sudden turn froma a stimalus—it 1 impomible to 
observe accurately bow the cia move. 

‘Bot whuther we are able to obveren the dirsction of 
beat in detal of not, one thing as certain: in all cance 
the whole of the cha~and this means, as I have said, 
masy thousands of single inirs—move ia strict or 
‘ordination ; single cla never work independently of 
the others, a3 they do when separated from the body. 
Bat how is tia co-erdioatoa beought about? In higher 
snimals and man we lave, sn the central nervous syste, 
a clearly dutingusbable centre which takes car of the 
activity of the locomotive espuas, for example the lag. 
A rpecial omntze ofthis kind fs wanting ix the bodien of 
rotozee, and nevertheleas we sbecrve the stritly o- 
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crdimaed working of the many thousand locomotive 
dements, the alia. 

‘We can come to no other conclusion than that in the 
cave of the protozoa, the whole cell acts as! owa central 
angus for caatrol of locomobon ; socording to this view, 
4 depends upon the whole condition of the Paramecium 
call at any tine, whlch ofthe ia beat, end which remain 
at ret. Single cia, ar any particule collection of them, 
never answer fndependently to any stimlua from outside. 
Such a stimolea is fist tnamitted to the whole cell, 
fand thi decides whether, and bom, and by what cit, 
‘the stzoutun fe to be met: The single lls i only abla 
on its own account to produce « pareiy stereotyped 
beat ; according to the steation, the whole condtion of 
the oeD peotoplaam checks, relsases, or otherwise regulates 
the motion of the segle tis, and thus tome their 
Individan) activives into a total activity regulated ox 
a mole, 

‘When natural call drvisiaa commences, a comstricton 
wt formed in the middle of the body of the Pxramecinn, 
‘which at first doen not prevent the activity of the beirs 
from being in unio. But as the circular depreation 
Decotses deeper and deeper, a monect exes when the 
individaalty ozigialy existing bens to separate into 
‘two, ‘This moment is apparent to the observer by thn 
fact that diffrence appear in the activity of the dia of 
‘the two animals—ibe fore sad hind puts, Fizally, the 
‘two tion axe only connacted by a fine thread of prota- 
lam; but the cooniination in beat between the 
fore part ond the hind port i then akeady at an ead; 
‘one may be at rest while the other sets ite cia working, 
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the former being dragged forward for « little by the 
later, unt it Stet gins to swam actively. Or both 
may have thelt cil working actively, and pall one 
‘another to and fro, uatil Gaally the connecting thread 
‘maka asd we have feo entirely independent individuals 
Division of this kind ean be tnitated arthcally. By 
means of x fine thread of glam we can cut « Parumeciom 
into two halves, the fore part and the hiod part; oth 
‘paste then swim away in ifort dzetions. All elation 
‘between them ss ceased to exist; cach halfanimal 
exhibits, an cogards the activity of its ella, mity of 
‘ction. In forward motion, therefore, both halves rotate 
locke; after a etimuhss, for example, by tovch, 
they move, rotating i the maze nome, backwards ebort 
disance. if we thicken the medion by means of gum, 
Doth the foreanizal and the hind-animal rotate counter- 
clockorio, Tn all thee canes we ase that, us io th ou 
of an intact individoal, the whole costing of baka works 
{in anti i corresponding direction, The isolated balf- 
animals are also able to come to et fot «te, whereupon 
the eiha are stationary. The fact that the two half- 
ninals mamaly perud in a short time, about one balt 
to one hour, bas no iportace in ths consection. This 
act depends mainly upoo the sizeof the wound. But in 
‘any case, and at the very Best, only ane balf would be 
‘capable of survival, mace only ous bal tax be fu possession 
of the nockeus. It is, by the wey, of importance tbet the 
‘motion afte ella i the two Ealves takes place without 
referee ts the presece ar absence of moeclear ebataace 
the nucleus ia therefore aot responsible foc the production 
cof ellary motion and its vasioas modifications, 
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‘The expeiment of artifcally dividing tbe Paramaciame 
{into two individuals oan be varied by not completely 
catting the animal in halt, but merely compreasig it 
strongly ia the mike of ts body by means of the glast 
hread. i by thas means we succeed in abolihung the 
gol structure of the pootoplaam at this pein, the 
‘ront und hind balves each operate on their own aooount, 
tnd give separate impulies to the cla attached to them, 
armony thea anly exats a4 a secoodary matter, when, 
for example, one half drives the whale body forward by 
fctive moton of the iia, the other half umually takes 
vp the ume activity ; but the is m no way the result 
af the conduction of 1x impulse eloag the protopher, 
Ibut obviualy i came by @ parely mechanical stimulus, 
‘due to the bal in question being plied persvely throng! 
(dun water, And at azy moment the co-operation Tay 
‘come to an end by ove of the halves changlng the character 
ofits clbery motion, 

HE we observe an enumal thes crushed in the middle 
or » somewhat lnger bese, we so that the structure of 
the protoplasm reappears in about half an hose at the 
point of inary. Tas depends spon the fact that the 
protoplasm Oows togetber ix frost aad back Balve, and 
in the suze degree os ths takes place oo-octuation 
‘between the fore part and the hind part is renewed, 20 
that at the and of the procem we have again to deal 
vith an individual which acta with complete unity. Our 
Interterence therefore divided the individuabty of the 
Paramecium into two parts; but aft « short time 
‘these two were ugnin united and became one. 

‘What has been sald above concerning the Puromecium 
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evidently bolés ix principle for all cater, end indeed 
foc al potasoa. According to ther bodily organisation, 
‘their mades of ractioa and Behaviour cf courne difer 
‘bat we are always dealing with Bving crenturs which, 
exactly Wee the higher animals, take rank a crganiema 
pomend of sx Individuality, Will, therefoee, an 
‘usbridgeable gup sopartes living from now kving nature, 
‘he diernoes hetweea various ving crestares appear to 
be af 4 more gradaal desertion. 

‘Wemay deal shortly with some other ciliates, Stentor, 
‘which ws have already retioasd,'s more completed 
jn structure thas Parninecrem. Tt pouetms to binds 
of ella; one a genera cout of hairs covering the boty 
uniformly, amd the seca a pial of ia wich surrounds 
the mouth at the fore part of the body. This apial 
conaite of ttle bundles of ella arranged one behind 
‘the other, nd these, when tbe animal tales old anywhere 
with its hinder part, waft particles of aoatsisaent to 
ita mouth, When the animal ets go, they amit the other 
‘fia to produce Locomotion. A poctlurty of Stentor 
ia the pomession of rmescalar Shires ramming lengthse 
slong the body, and eoabling the aximal to contract with 
Tightaing rapidity, when stuastated. The statement made 
Dycarherwriten, thet Stextor als possemes nerve threads, 
2s oot been confirmed. 

Stentor wrime with a clockwise rotation; if it moet 
‘a Be Pazamecim, able to avid this in 
smany diferent ways, It may comtme to rotate in the 
sme son, at move backwards for 4 space, and then 
proceed to mica forward 
‘it may avold the obstade 
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describing « curve with its fore put: a curve of this 
ind may cay the animal completely mand to the 

‘Sersiomem is reiative of Stentar. This aa « body 
‘whlch ig over two mllmetres Jong, and about one-ith 
of a malimetre broad, and is thes thread or worm-ike 
Tits ponalon of mosealar bres renders st highly capable 
of contraction; whan it comes ap agninet eny Sand of 
resistance, the animal cam move ity fore part tentatively 
to nd fro, wil It finds « way out. In other cam 
Spirostomom, when it ste ypou an object, can move 
the fore part ofits body exactly like « worm, and glide 
‘pt the obstacle. In another iafwerium of this cas 
CLonep hylan) we may have, wording to the situation 
4n whoch the animal finds its, both investigatory motion 
of Ue fore point of the Body, and wavalike movement 
cof the whol, as well as the most various twists and 
‘rat. 

‘We may say, fo mm up: even the protoaoe, which 
Ihave been described as the “lowest ” aximals, sic their 
ody cxasiats “ only of @ singe cel”, do not react in an 
avtonntic and stereotyped way to the peabirtos of the 
‘external medium, but rether—of coun in sccordance 
‘with their orgunization—es wick individuals, and in a 
‘manner highly vecable and suited to the situation. In 
‘thelr case, u kage call execotes all that ic other animals, 
and man, can only be dane by millions and milards of 
calls acting together. Regarded "from the protoasan 
‘olnt of view ” we can also say that for this rewon these 
ogo celled creatures must be regerded an the "highest 
crpinins, A centr) organ diferentiated im structume, 
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and capable of malatainiag wsity of bebsvicur, is missing 
in the case of the protoane: os); and hence we are 
bliged to regard the cell body as a whole ag its om, 
‘contre, which then senda suitable impulaes, accarding to 
‘the natnre of the sitoation, to the varions cell organ. 


(CHAPTER IV 


Moe cocarg th adetcay of sha esncone 

Se Sento teenies ihe bere 
1 th tat chepecr we deat with the water animal, 
the protagoa. We chase as our main exazrpleParaacium, 
fod va that It pomsennes, in he frm of Ss ela, many 
thousands of exactly similar locomotive organs, each of 
which, when separated from coumection with the body, 
‘arses ont independent motion of a completely stereo: 
‘pd kind. On the other bad, as lng an connect 
{4 noonal manner with the long eo, it always obey 
‘he umtary impale proceeding heretrom. Tn the cane 
‘dso of multicelsar animals, the metaton, we frequently 
inet with the pocason of cll, which cover, to a 
(peuter o¢ les extent, the eurface ot te tates! 
‘avin ofthe Body. Tin alle forza of toatagom, wich 
hve in water, this ciliary enat covering the body trequently 
terom for Koomctin, and ‘we will tow sen whether, 9 
‘use cases at well it i eabjeced to unitary central 
ingen. 

‘Speaking quite generally, the bodies of metazoa exhfbtt 
1 diviion of labour mong the cal, which fade sty 
tapreaion ip a variety of stractare The nerve ceils 
tet an the cmtrl ong ;oaly in the cas of the eponges 
ze they absent. In the case of freshwater polyps (Hira) 
soa their enlaind forms, they axe dlncibated fasly 
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‘anformly in the body, being connected with one another 
toy nerve thieads ; they tins form a diftwe central 
nervous ryrtem. Bat io the animal kingdom, a compact 
central nervour system ig commonest, and we find at 
least the vast majerity of the nerve calls concentrated 
in definite regions of the body; in vertebmte, for 
‘example, in the form of the brain end spunal cond. We 
then only find a anal aumber of nerve cxle tn other 
‘part of the body, for example, in the heart ar intents 
‘Taos give the organs in question a certain independence 
in thelr activity; but those periealy wltanted nerve 
cls ore by v0 means completely independent as regu 
‘trasumision of impulaes, bat are comberted by nerves 
‘with the nur of the central nervous system, and are alway 
‘under the control ofthe latter. 

‘Also in the case of the metezaa, the cla elament 
4s formed of the single bair and its root. The cia are 
solected im considerable sumbers on the surface of the 
socalled Diary cell, xpd those are then anid to fora 
larger aggregates, the cilary epithelia, which may be 
of quite diferent wien fom cave to case. AS ook a 
‘no disturbance oxcors from outside, the actinty of the 
ila, both thove oa am individual cell and upon the 
whale cilary cpitheliom, ls pertctly coordinated. That 
{a to ay, thoy beat in a single direction, thowe slongaias 
me nother beating, as in the case of the inforcin, 
‘together {synckrenonsy), while those behind one another 
deat 2 succteion (etechrecotly}, 20 that uniform 
‘warts of motion pam over te eluary epithets. 

Epitheia of Sis kind may, accocting to the nature of 
‘the animal, have varia biological "duties (the concept 
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“duty” being, of coume, cveast in the fictional sense), 
‘We ar able to distinguish two kinds of cliary epithelia 
sccocding to their fonction ; one kind works invaziably, 
and always, i one end the sume direction, and iz free 
from the infuance of the central nervous aystem, In 
‘this clam we have, for exapl, the eathala which cover 
the inner surface und gill of shel-Gsh ; they transport 
‘particles of sourshment, which were casbedded i the 
1nd, towns the mouth, Im the case of eosils, which 
move along & path of ame which they produce themselves, 
the clua tributed pon the lower sartsce of the ental 
take care thet the secretoa of sime is riformly dis- 
‘tributed. To man, also, we find cliary epithe, for 
example, la the alr pasmages to the lange ; the motion 
‘of the chau directed towards the nostril, and it purpose 
{sto transport mucus, and the sll foregn bodies con- 
‘tained in f, outwards from the body. Ciliary epithinum 
of this Kid, ix which the beat of the cla takes place 
‘unchanged 1 ove and the sume direction, and is inde- 
pendent of the inftence of the central nervous system, 
‘may be dvcsibed aa the irregulatocy type. 

‘Ax opposed to this, we bave the regulatory type, in 
which the motion is subjected to a central infuanes, 
In ths clam Delong the infers, for we saw that in 
their case the nctinty of the olin is regulated by the 
‘whole ool Both regulatory end regulatory epithelia 
‘ay actually ocoar fone endl the mame species of metazoe, 
for exemple, iz many water sail, Whew we have 
regulatory clin they uaally serve for locomotion, and 
‘low the animals to swim about frecly in water. 

‘We ny take as our istration the mative tarbelaiens, 
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‘which ive in water, an the aller ard slat microscopic 
specks of whch pomen regulary, end the lage apecice 
ireguatory cha. Tas frstanntinoed form ae co le, 
the Iter arn Stoned and rather ieee, The central 
nervous apstom of tarbelaiant consis of «par of 
sang stated atthe forepart, and nervecords ramiog 
Tnchowanda; the pomion of mumeroue route gives 
‘the body of the ammal grest power of motion. In the 
case of asia corn? with Ueglatocy aha, the beat 
ja always dvected backward; the specs is. qostion 
crtep 12 the manoer of mals along the bottom of the 
seater in u pth of sme which they meres, foomotion 
‘not being eflected by the cilia mtuated on thelr lower 
tsrfac, Bot by ty fon tac tations. The cn 
_ntuated on the sest of the body werfuce prodace a continual 
arent of water past tbe azsaal, which sezves cn the 
ne hand foe breathing. and on the other hind for the 
discovery of prey. The beat of the cilia always remains 
the me, whether the ‘odividual is at tit, moving 
straight forwards, moving a care, 8. 

Matter are quite otherwise in the cae of tee-swizuming 
turbelaian, Which poses regulatory claire the 
covering of hairs serves for locomotion, and works exactly 
in the manner with which we are al’endy fami (oak 
the infer, namely, fun, ed mn the ost vane 
moder of reeponoe to the memestary station, And not 
ly is there the stictet agreement between the acuity 
af tha varios cilia, Yat also betweex cary mation and 
rmvocular contraction. It is quite evident that both 
rien af organs recive atthe sre moment coordsated 
Imola, Bich m thin cane, wiace 2 canal parvost 
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sytem exists, most obviously be regurded ax proceeding 
fom it. 


‘By meant of « narsohe we are able, both in the came 
of free-swimming oxd of creeping turbelaram, to pat 
the central nervous mpaier: out of action for ¢ certain 
tiie, Jn every case museslar sooton then cea, and 
(he bodice of the individouls remain stiff wd motions 
tn lang 4x Insenaibiity continves. Cary mation, ox 
‘the otber bed, dose not conse. Worms which normally 
creep lose, under 1 zarotic, contact with the bottom, 
and are then driven throng the water by the backward, 
stereotyped beat of theis cilery covering, ustil they 
strike aguinat some objet and are thus held up; bat 
‘thee etka eontinne to wotk uninterruptedly. Recovery 
from the nervotic in signaled by single muscwer con 
‘ractions ; theve gradually become more frequent, and 
‘the Animal finally makes an active endexvour to roguin 
contact with the bottoxs; and then, completely ewake, 
‘proceeds ta creep about in the wamal mame. 

In one of the freeswziing turbelarnne, « uarcate 
leads to the central nervous system losing control both 
cover the mates and over the citm. As a result of the 
sidiening of the rvscle the body becomes Bike piece of 
‘wood, the vanabilty of the chary motion omen, and 
‘rvs place to completely stereotyped beat. In other 
‘words, during marcus the Supuaes cease, whsch normally 
change tha Ghacy metioa from mooumt ia moment, and 
amit it to the mmmediate situabon ; the cary elements 
‘ecome autonomous, But are only able to eary out on 
{Heir own azcomt & sterectyped eat—a fact already 
‘koown to us from the iaoined clinry elements of Pert- 
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‘machin, In thee carcctinnd woums, the cis bent 
sideweys and bockwards; wo « resli, the body moves 
forwards with x docewise rotation Since the axial ia 
ot able to avoid obviacs, if eraves sooner of later in 
4 camer and remains there enti {t gradually recovers 
from the narcotic. Ite reawakaning {6 herbed by 
‘eular contractions, which mnly lad to Ue anal 
freving iat, on meeting an obstacle, by suitable twits 
of la body. Aft a short tase, modiaton of the beat 
cof he clin begins, together with strooger umecular 
contractions, and finaly, the individual retura to its 
‘normal condition. 

‘We have therefore mcceeded in eliminating by narosis 
a the case of the try swimming tufbelluiant, the 
innence of centr nervous sytez, which is well defined 
ecetomeally. Bot is it therefore permissible for us to 
say that we have bees abie to tare the tabellarin during 
aroors into an infocriaa-tike creature? It i eary 10 
see that much a view would be completely wrong, fot, 
‘hough iti rag that the infusorian ia deal ofw weparate 
szatral organ it possess sach an oepun to al intents 
nd porpoass, inammoch ax the whole of tx protoplasm 
forma mich 8 vente, trom which impulses proced to the 
‘ala according tothe momentary situation, ‘The wnioyored 
‘nfusorian is therefore a complete organi with all 
Decamary qualities and powers; the sarctised worm, 
‘n the other band, i incomplete in ene important rept, 
samaly the power of its central nermoae ayvtem to 
faxction. 

In the case of the infuuora and freeswizeming turbal 
lasia therfore, the locomotive apparatus consists of «large 
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umber of similar parts, the cia. Ta tia ecanection 
‘we may discus another grocp of animals, whose motor 
aye iia very widely from the farms we Have been 
camiderig; bat nevertheas porsomes «feature 1x 
commen, pundy, thet bere also large uumber of 
suilaty constrocted elements, working together in 
coordinated manser, wing about steady mation of the 
‘whole animal, T am refermg to the echoderms, of 
which ot leat the semrchm and the stariah will be 
‘esows to yoo, Theta annul, mcoctast tothe majonty 
of other enurals, are not tulatersty symmetneal, bat 
contracted oc a starike plas. It is poanble to divide 
‘thar bodies by mean of weersd—mort frequently Sve— 
fmapoary plane, each of whack separtes mito halven 
‘which are misroramages of ont another. The moat 
obeiots example of ths 2 aflarded by the ve-cuy «ym 
metry ofthe staf, the body of which in prolonged 
{nto five arma. A chalky aleeton gives it Body a certain 
galty; bot Wis alaleion is dived into mureroun 
parts which ase capebie of relative motion, mo that the 
fnumal is able to wse sts moscles to bend acd team an 
all sorta of ways. Thx month i stunted cantly cx 
‘the lower side; and from it a (arow extends alg 
cach arm. The central serwous system and the looumator 
ates are biewas tuned oa the owe: sd of the Body. 
The former, in the case of the starfsh, 1s not situated 
inside the body, as in the case of most otber animes, 
Yt is tely eayoned ca the undeale. It oats of 
fe ting of cerees which suroands the Mouth, and five 
radial nerves belonging to cach of the Sve arma, In the 
region of the mouth, and ia the farmons ronaizg along 
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the rays, ame many hundreds of minvis feet, each of 
‘which caries « socker at its outer end. These feet are 
characteriued by great mobility, and are able to etetch 
cout and withdraw. They ex kollow, and fled with 
Iuguld ; each foot pessenes a camty which extends into 
‘he body, and which, when sostzection oocury, taket op 
the excems.f liquid. All the feet of one arma are connected’ 
bby a longitudinal! tube, the radial water vuel, which, 
loogude the radal verve, cana along the furrow of the 
arm ; and the five radu) vemels aze connected mang 
‘hemaelvos by means of « orcalar cana winch ri thang 
the mouth. Functioning of the feet oocurs as the resalt 
of imptbes ant aut by the central nervous aystam ; an 
the atarish creeps t plenty ny fet wn one and the mune 
irecton ugunst the bottom, stretches them, and thos 
‘Pushas ss body fa the oppaate direction. The foet then 
Telonse themselves frac the bottom, swing back, and 
‘Proceed to take axother step ix the maaner decribed. 
Ascarlingly us the fect work alternately of in unisoo, 
‘the motion is contnsows or in jerks. ‘The animal w able 
to creep in any direction with reference to its body, the 
tingle erm then being stretched or carved in the moat 
vanous waye 

‘We must not mdcestimate the achievement of the 
‘animal is being able to co-ordinate ol ite fet end case 
‘them to opemte In one and the same directing. Let ut 
feet caneider thave fect which Belong to cnt and the 
same arm. Let ws iowgine these fast stretched stright 
cot, the radial nerves ying i the Jong ax AI! the 
feet, In performing their to-andtro movement, 1 set 
af the sume angle to the nerve, ss seen ftom shore, But 
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ta soen 9 an arm is bent davingfocomotin, the idividaal 
feck may fcrm, seen from above, the most vaions angles 
with he respective nerve, The matter becomes stl 
more complicated when we consider feet belonging to 
‘ect armas; for mae have ta take up with rect 
to the long axia of ther arma eatbely dillerant angles, 
if they are to prem against the gronad im och x way wb 
to act alwayt in the asian dition, 

‘The common feature, es T eve md, of stars, fem 
swinmlng terbelarans, sod Parameciom, ie tat their 
Joompetar apparatus conta ofa large anumber of wma 
individual elements, the feet or cilia as the cage may be, 
‘and that these, by working in strict co-ordination, produce 
2 catary movement of the entire body. The tcimala 
‘also, therefore, supply us with examples of our two 
fictlonal rules: “The end deters the means”, and 
“The whole detenmines the parts". For " whole", and 
“end”, are in both cases the total locomotion in « definite 
‘Arytion; and to thea ace subordinated the "means", 
‘or the“ pets”, that isto say the mation ofthe individaal 
feet or cia asthe case may be, to mest the momentary 
stuatin, 

If we turn « starfish on its back it bends the pointe 
of ita raps round ent the feet spon them are able to 
touch the bottom. The feet of oue arm then begins to 
coctract end to poll over the body, whereby mame and 
‘more feet belonging to ths acm ar able ta take Gra hod 
of the bottom; the arm on the other se asat the 
‘Process by pressing against the bottom and thus levering 
‘he body over. In tia manner, the stariah is able 19 
‘renin is nema positon a a very shoct space of time. 
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‘Some hare wiabo! to dacem opposition i the function- 
{ng of the five arms in the fact that the stariah at Gxt 
everally bends all its arms, and ao beiags the font at 
‘eis points in contact with the grcund. The fve single 
rma. wore thus negarded as five individuals, and each 
was suppord to begin ts operate in x prticalat direction, 
‘The final overturm was then supposed to come about 
ly & compromise between the five force epporing ons 
another. To an extrese form this was formulated a8 
follows: the 1" of the starfish in made up of a" We", 
of the singln “T's” of the Sve armn; this was deverbed 
as the "We in the 1”, Of coume, the reference to an 
Ewan purely metaphocieal ; the starfish was not 
suppored to poses x comcions wgo: Neverthelew, this 
‘view w certainly to be rejected, For as far as one can 
oe, the ve ams do not bebave ike five draught antmals, 
Inarmeeed to cart cod striving to cow tin Sve diferent 
Airctions, the deca a8 to the direction ot motion uf 
‘thecart being gives bythe relative stregth of the anal 
We do aot assume a functional opposition between tbe 
right- and the lntvhand side of the body i the case of, 
an orgasm which is bilaterally symmetrical, and 0 
Ihave no more right to ame seck an oppoitin between 
‘the similaty constrocied parts of « fverayed animal, 
Uf wo lay 6 tilatestly symmetrical organism, lot instante, 
an tect, 2 cmb, or 8 frog, apex ite beck, it molly 
‘performs, daring the first marsents, grasping oc searching 
-moverents with all its exiremitcs, sat they have fora 
‘4 Dold npon the gromé or upon some wold object 
‘wharempon the animal immediately tams over with « 
single maitary movement. Accontingly, we miust regird 
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the bending of the starfah's rays as exploratory move. 
seats, which exable it to discover a bal ; es soon as i 
‘baa found this, co-rdinatad impulsn proceed to all 
eceaary parts of the body: the mies, which move 
‘the arms, and the feet. Ths i regaining « normal 
postion appms from begining to ex as a completly 
‘itary act, 

‘Ewa ext « starch into wo or mare parts, we divide 
ita indrvidoabty ic the correponding manner. Each 
single fluted aris capable of continued existence; it 
‘cvs about and Sally cegenerates four new arms, and 
in the end becomes » complete starfish. If we divide 
the rng of carves surrounding the mouth et two points, 
without otherwue injursg the amma, we chins two 
badfanimats whock are completely independent ws regards 
‘hele centr nervous system ; thin thericven these 
fo puts uct ta perfect coordiation, Dut us copula 
ne another they exhibit no further functioanl reation- 
abi, tn oplte ofthe fact Ut they ae tll mechaneally 
comizcted, Locotation, overtira, md so an, now oaly 
‘elt in a compromise betwees two forces ating lnde- 
‘pendextly of one another. This costast between animals 
In which the central nervous system bas been divided 
{nto two, and intact sec, exhibits tous inthe enna 
posible mane, the fact at all the movemumts of the 
latter always take place ina unitary mame 

‘By way of conchanoa we may consider the seearehin. 
Itsbody ia spherical; bot woare able ary to distinguish 
in it fvesayed eymmetry. The femction of its fet is 
nother than in the case of the tart, for they do vot 
‘osh the exssal forward by trtching, but yo it forward 
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‘by contraction. But the sama is trun in principle for the 
fea-urshin as for the starfish if the antmal 16 on the 
move, its feet swing tosnddro in one and the same 
direction in space; but with respect to the particular 
fifth section of the body to which they belong, thik 
imection ia in each case & &iSerent one, and when the 
animal changes the direction of its march, the mode 
of motion of its feet must change in « corresponding 
manner, The seamehio, as compared with the starfib, 
posses atl apother means of locamation : walking on 
ity spine, and tins esvally oorury under strong stimulus, 
‘and enables the animal to move faster thas when axing 
{ts foot. 

‘The spines of the sea-urchio are longer than those 
of the starfab, and extremely mobile; when wed for 
locomotion they are wwang to and fro, and xe regards 
the telationtiup of tins movement to the divisions of the 
‘body upon which the eprom ate situated, we may aay 
‘the same as we have sald in reference to the motion 
of the feet. 





CHAFTER V 
Po pee ce eh ee ctr 
poe ahagaves tones Sn pert eis 

‘Accomnime to the defsition we have given, individuality 
fs not a matter of the sndiviibity of the orpuniams, but 
of the unitary operation, in xndiaturbed conection, of 
all the pari. We have hitherto dealt ln greater detail 
‘with the slippec animale (Paramecium), the free 
vewlsuning turbellaia, and the stazfuh. Thete various 
‘anioal forma, 12 themselves extcely diferent, bave this 
‘in common, that ther locomotion i effected by a large 
umber of similar single organs: in the cave of Parte 
‘mectam and turbellana, these were the cia, and m the 
‘case of the starfish te sockers. These exiplas made 
it purticalarly evidest that the proces of losomotion 
‘ean Dever be anderstood from the indieidesl mobous 
alone, but only as a smtary function of the whole, We 
‘wil now consider animale the bocbes of which are Built 
‘up out of a umber of parts which are completely of 
chody simine io constroction, and sreaged one behind 
‘oe other ; much animals ore the amnelide They are 
|knowa te eraryone by at least one species, the earthworm 
CLomiiens). 

‘As the name iniates, the bodiaa of the ansillds ate 
made op of « uumber of separate rings or segments, 
‘the majority of which ere Mental in form both externally 
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‘uid Sntesnally ; the organs, theefore, both on the exterior 
swe isterior of each segment, are the sume in all. At 
‘he front end we ind a more or lee aborately constr 
Dead, which in the case of many species living in watet, 
may ponveas feelers, eyes, and otber orgens. In this 
connection Wwe ase particularly interested in the mature 
‘of the musoalar and central servos syntem. ‘The former 
onsite in both annclar and Jongitadine) mancien, whlch 
Wa tn the wal of the body The anmalar zxcon dias 
bby ther contraction the diameter of the segment to which 
they belong, amd caase it to incense in length, The 
Jmgitodizal mascles operte as antagonists of the annolar 
‘muscles, that {8 to say, thar contraction shorten the 
sgrannt, upd increases its damceter. The central nervous 
system of the anashds is bullt oa the plan of a rope 
Inder; 0 system of this Rind oscar, by the way, not 
‘aly in this type, but aio nthe arthropods, which ‘vo 
osoas segmental bodies; the lomets and crayfch 
‘belonging to this clam. 

Ts io characteriatio of hus type of nervous sytem, 
that each segment of the body posses oo tbe ventral 
sods « pair of gngtin; and these contain the nerve cella 
‘The two ganglia are omumecied together by a mxrve card ; 
and connection also exists betweee the gangha of neigh 
Douring segments. It is thus that we get the plan of 
‘rope ladder. Tn the hand we get to epecal pales of 
ganglia, the supra and infre-cesopbageal. The frst Bes, 
tm accordance with its mame, above, and the second 
‘below the begining of the gut : the connection between 
‘the upper and lower gangiis a made by the cesophageal 
ccompection to right and left of the intrtioe. The upper 
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pair of ganglia Is called, ia the case of the annals and 
sthropods, the beain, ace it & the set of the Rghest 
nerve centres. Secondary, the two gungia in each 
tegnent of the body may combine to form a sage 
strocture, o thet the rope adder becomes «cor extending 
dong below the ontesbue, with x swelling at each seraent 
‘brought about by the ution of the two ganglia At the 
fore end this cord divides mto the two connections which 
‘proceed to the bain. In the case of earthworms, each 
pair of guogia cntols that segment to which it beoags. 
‘We wal fist cocsider an enn ving inthe wen, Nera, 
Ths worm grows to eeveral centimetres un leogth, and 
since it ova along all cur consts xt can eay be pent 
alive from one of the marine research stations Its body 
fs constructed of almost 4 hundred siolaly formed 
sagments, the frost end i formed by the head, The 
seston of 1 individual segment 2 not reser, bat 
Songated, tine xt bears to right and left « movable 
projection which xm a sumber of beatles Thee 
stumplhte projections (perspoca or perapods) are the 
rguns of locomotion 

‘Nereis Hives sn the fd mod, end moves forward by 
ceeplog init: itis also able to leave the bottom and 
vim for a space, though not very sally. Tis sawest 
type of crawl comists m the body remaining stretched 
serught out, and im the passage of waves of mation 
‘over the pannpods onthe night and eft nde The animal 
‘hus moves forward over the bottom. In thus ty3¢ of 
metachronocs motion, naghbouring parapods are there 
‘oce never is ke phase of activity, the more farweard 
‘plrapod ia always 2 Site is advance, im tts motion, of 


AND HUMAN PSYCHGLOGY a 


the ane bebing it, Tt is aso important that the parapods 
tw lft and nght of the same segment are as 2 rule 
funecsoning in opporite phases. ‘Tae metachtonoas waves 
pasimg aloog the right and left of the animal's body 
remand 6 of the moment of the cSia of Paramecsim and 
of other wich onganuims, ix whnch, as we DEVE seen, 
ements Ipog Bebind one another ae similarly dfferent 
In phase 

‘When an animal at rest begins to cep slowly forwards 
the wave motions ofthe perapods may begin at any part 
of its body, amd not neceuatily at the fore part; the 
‘waver do pot always proceed as fer ag the hinder pert, 
‘bat may end at any part of the body. By an ction of 
this Rind, the animal is able to rove very slowly over 
the bottom, While the co-ordinated function ofthe cia 
‘of Paramecium is governed by the whole cell, and 
1 freeswimming turbellcign by the cantra) Dervont 
syptem, inthe case of Neres the metachronous ovement 
of the parapods Sepes poo the oeatral nervous sytem, 
If the worm, when crvwting. meets a rsittance of any 
‘en, it may move backwards fr a space; the is brought 
bout by a teveaal of the moton of the parapod ; bat 
4 this case ako, the parapod situated nesrer the head 
1 in advance m its moton a8 regards that of a parapod 
satusted nsarer the tal 

‘The forward creep af Nereis w moce rap when the 
snimal makes ssakelike movements ix conjunction with 
the functioning of vtx perapods Whe tht happens, 
the pernpods on its convex mde ere always in the pare 
sf backward movenat and these oo the concave wide 
‘perform their formard motion, The saakelie motion 
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song the bottom may pass over fain swimming, where- 
pon the movements, which are gti? perlormed in the 
horizontal plane, become livelier and greater in extent. 
When a resting aximal is wimsiated by being touched 
sockenly, it makes wae, as a reecton of its body as 
‘whole, of the contractile relex, by means of which it 
contracts with lightning rapudty. If we divide the 
centr] nervous syvtem of a Neces at any peat, which 
1 an easy matter, we dine Uxe worm thus into a“ fore- 
sina" and a “hind anctal", which ax then completely 
Independent a8 regards central nervous reaction, and are 
nly connected in a purely mechanical) manner. We 
lave divided the individuality of the worm into two 
parts, Tt thes happens thet the foreanimal and the 
hind-animad may be achog 10 entirely difereat wayn, 
‘without any comection with one another. For exitple, 
the former may creep along the bottom, while the latter 
‘inactive, and hance is passively towed bebiad the other, 
Or the hind-anional may bean moban, ad the fore animal 
at rest, a state of afaiss which, Lowever, is soore sekicm 
realised, wince the foreanimal poosewes the highest 
centres locahed x the brain, end heace is charecterized 
dy geater lveinem The mode of motion of axe half 
of the animal may be secondarily transmitted to the 
colder halt; for exaseple, the resting hind-onimal eoty be 
samrisd forward pamively for a space, which process 
‘en relia la still of various kids, and Gnally lnad 
the hiné-ecimal also to make locaxotive motions, Thus 
‘we may have, for a time, more of les unitary creeping 
co mwimoiiag, until ope or other of the bal-entmals 
retums to a state of rest. Thin slate of insctivity then 
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tither extends to the other half as wellprobebly on 
sccount of the powerfol mechanical remstance given by 
‘the drag of the other halt; cr, on the other hand, the 
inactivity of the resting helf lasts exly for a abort time, 
tince the persistent activity of the other half causes it 
to begin to move again. 

Exactly corresposding results are obtained when we 
Alvide the individuality of the worm into three parts, 
by cutting the ombrl nervons aystem at two poms, 
‘We may take for forther expenments the earthworm 
(Lambricut). This fundamentally salar x omsteuction 
to the Nereis. Its body consists of well over ove bundred 
egments , i la, Bomever, devesd of a welldeveloped Bead, 
and the extensions to the aegments known a parupods, 
Weoce ita section uw approximately ccales, When 
croaping over the ground. at talon bold by meas of fan 
‘bcntlen, which are situated, regularly arranged, on the 
lower tide of exch segment. One can observe the presence 
of theme brstles by Jaying an earthworn on ita back 
and stroking its bely from front (o buck with the Singer 
‘Ths creepmg motion of the warthworm begin with an 
‘extension und stetchung ofthe forward end. Theresalting 
contraction of the body pases as « wave baciorards 
long it amd 1s followed by « thickenng and shortening 
of the segments: in this way the forward creeping enrth- 
‘worm exhilets ceveral waves of thinning and thekenng 
directly behind one xnother, which pass in the form of 
Petiotalkic movements along the body. This peristalsis 
Is cauped by the antagonism between the annular and 
ongitodinal muscles; the Sat efiect contraction sud 
stentching of the segments, the latter thickening and 
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stoctening, Ia this process, the parts which are stretched 
seve forward 2 space each me; they then quip the 
quand by metne of the besten and the shortening of 
the segments then revolts ix forward motion If =n 
earthworm st stimolated at I foreend, ether turns 
side ons way or the other, a crepe backward fat 
1 apace, the senge of the peristalsis being reversed. In 
this cane, the waren of thinning and thickening arin at 
‘the hind-end and traved from this tormands over the 
‘ody, with the remit thatthe amal moves tl forwards. 
1 the sartiworm ia touthed suddenly, it poeaen, Hes 
News, a contzuctle riiex a4 a reaction of the whole 
ody, which draws togetber with great seddenpem 

By mans of a ent throngh the nerve thtead, we can 
vide the earthworm into afore and hind arama Here 
guia we obtain to haiteninal entaely independent 
of ous another as mgurds centr nervoun retction, 
According’, corndization of movement between the 
foce and bind-ends disappears For cximpe, a sudden 
contact cames contraction of only one half and wot 
cof the other. Only in one case do we obwcve, even after 
‘wrrenmoe of the cord, coontimation between form: and 
hind-armals. “If the foreenimal commeow to move, 
perktalas begios at its font end. ‘But when this reachea 
the point of injury, we ace sued to ind that If does 
‘aot esas there, bit pases over isto the Iond-snimal ; 
‘th remit sn that the two haifenlmals, whose centeal 
nervous systems are separated from coe another, naverthe- 
Im creep forward with tniform shythm. (Fridlinder 
‘was the frst who made this experiment and some of those 
subsequently dexcibed} By way of explanation we 
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must camume that perital fe not tet going by ecntral 
Zmervoos impulses slone, but that a further proces taking 





‘the performance of severance, is a purely mrcharacal 
matter. We divide an earthworm into two parle and 
Jolin the fore and huné-asional by mean of w thread, 
which may be of any length. The two halfanunals then 
‘move in complete independence of ene another as long 
tus the thread is not tightly stratched. Bat aa soon as 
‘ts bappens, that is to aay 43 2000 #3 tbe foreanumal 
rags the blnd-ansoal aloag for quite a short distance, 
coanecton bemg made by the twhtly atretched thread, 
he hindanimal bogies a perataltc movement, and the 
two hlves creep aleog with « uautary shythm, The 
‘experimenter able bisuelf to aussme the role of the 
Tore-animal ; he may tale bold of the thread and exert 
‘a tension on the hind-animal. As soon aa this de dooe 
‘he latter commences peistaltic motoa, beginning trom 
‘the forepart, and this comtanaes as Teng as uhe thread 
pulled. A further variation of the experiment is to 
‘connect two intact earthwooms by means of a trend, 
tying the Bind-end of one to the fore-end of the other 
Tnvanably, as soon as the thread i stretched and the 
fore-animal begins to dmg the otbet, co-ordinated loto- 
‘motion is wt apy 
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‘We mutt pot think, however, thet expeizanta of this 
‘kad ive ona mechanical explanation "ofthe exeeping 
of an earthworm, i have aleady remarked that the 
mechanical kecent 8 only one of two ccotponents 
‘entering into the locomotion of this worm. it is obvioas 
‘ae the mechani pall is les important than the 
‘outed nervons imolins, which ft of all set the motion 
suing, esd then Kewise take care of the farther con- 
AMauatlon of parltas. The fact that the characteristic 
‘notion of cneping is abo replated by the central mervouk 
‘system may be shows in the following manner. We 
secure ac sarthmarm 10 & suitable Base and rasove the 
whole of the tise in the middle of the body with the 
cexzepton ofthe nerve cord, In this experimental uange- 
sant the wort Is unable fo move away fot ta potion, 
‘bat pothing prevents rt carrying ont peristaltic movements, 
‘We now see that the peristalsis which takes place in the 
fore-end of the animal pase over Into the iiod-bal, 
although mo mechawical pull is exercised on the Inter, 
since the anal u fzed and saable to move. Thi 
proms that the central nervous ayetem is algo able to 
smaintan petals the mecca pull, the significance 
‘of which we have yust discussed, i by no means sclely 
decisive, but merely bas the task of supporting the central 
ervous syutem io its total fonction by exciting reenes 
‘in the segments, It shoald be specially emphasized that 
in the case of the earthworm with it central nervous 
syutam savesed, 4 co-ardination between the two halves 
ean only be set up ia a purely mechanical way ae regurcy 
this ove activity, mumaly ceeping; every other idnd of 
covondinatioa is entirely abolished after severance, 
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lence eves saimals the bodles of which are brit wp 
of a mmltipicity of simihuly contracted segments can 
ever be regarded in relerence to their bebeviour merely 
3 the sum of the parts, bet only as wheles, We wail 
ow consider the further question whether, in the cave 
‘of bilaterally symiuetsical animals, any activites cam be 
<xplalond adétvely trom the single functoa of the right 
ana left eda of the Body ; or whetber in tls cose ao 
such an explanation always fas, thus compelling us to 
regard thelr bebavioar from the poist af view ofthe whale, 
Loeb formed the folowing canreption of the manner 
‘n which a bilaterally constocted animal attains or avokde 
1 source af stimulus. Sappose, for example, an animal 
Daving 0 right and left eye, sock a8 «worm, crab or 
(tsect, 6 near a lamp, and ie striving to reach it. AB 
Jong a3 the anizsal is not symmetrically etuated with 
relereoce to the stimaln, thet i to say, an long a0 the 
lamp & sot exactiy on the prolongation of the azin of 
a body, one eye is moce strongly illaminated than the 
‘other. Loeb now assumes that the sense organs of one 
ande, including the eye, aze mainly converted throngh 
the central nervous system woth the mrascalar orgezization 
of the oppoaite ade of the body, 20 that the optial 
stimalation of one aye reslis in the opposite ade of tha 
ody being cluefy stinmlated. Heacs, ui the cave in 
question, the yoter of muscles coanscted with the more 
{nteasively lominated eye walt oti mate powrtily, 
atl the animal came into a symuetreal postion with 
rebareoce to the light. Hleace, according to Loeb’ theory 
of iopiom (an i is called), the bebavacar of « bdateral 
animal is to be explained mainly as resulting from the 
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addition of the functloung of the two séca separate 
‘The Iecomatwn of the animal would thus be affcted in 
auch the same way as that of a boat rowed by two 
‘ourmmen, one on one side and the other on the other. 
1 the bro work with equal power, the boat moves strught 
forward; if cae rom more strongly, the boat wll move 
fn a curve in the oppoute dizecton. Let oF consider m 
detail whether, aod bow far, the behaviour of ammals 
‘ever comesponds to the theory of tropism Lat us fret 
(axe the example in which the ermal moves towards 
1 touroe of stamake. Thus i called postive phototans, 
‘Aa we have stated, the theory of tropism haw it that the 
Jeg 00 the side away from the Nght work sore strong, 
‘until the animal has deacnbed a cutve and brought itll 
{nto a symmetrical poation with respect to the light. 
‘rom ths pomt the muscles of the right and Int leg aze 
equally stimulsted, and the ancosl moves sn « straght 
Inne towards the ght But if we observe an insect which, 
to begm with, ws unaymmetncally mtaated with respect 
to the ight, we see that the syrometrical onentation is 
by no means produced solely by stronger action of the 
tianbs on the side away fram the ight, camang he anna 
ta be driven in the oppomte derectic, On the contrary, 
its turning towards the laght has the form of 2 completely 
luutary ct, in which the kegs of the two des of the 
body work i co-ordisation with one another. Tt m as 
it m the boat which we have referral to, we had one 
‘man working both oars. If he washes to come the boat 
4o tars, he ie not iunited to caunng ane oar to work 
smote strongly than the other, but may alto proceed to 
ow backwards wth one car and dorwards wth the other, 





AND HUMAN PSYCHOLOGY Fy 


nil the boat points ia the deze drction The insect 
Dbebaves In preuely the stme maane at does ot oaly 
‘walkin « curve antl st sen the ght souree equally with 
Doth epes, but may at the very bepsning jump round 
‘with a lagle movement aad take up ts fal posten, 
‘We muy now tae the cose of ects which avoid the 
Aight; ther bebavoer 1 called negative phototexin, 
Such an anal, alo, must as a ralo make & tom, bat 
not this time m the drscton of the more ezooaly hie 
Imlpated eye, but towards the leat Ulumisated The 
production of this moversent obvonsly cannot be 
explained ln the sume way asthe turn s potitive photo- 
tain. On the couttary, Loeb» compelled to enum that, 
fn the case of negative photora, thove lege on tht 
opposite ade tothe more strongly Thuminated aye rece 
tem energy than thone on the other de 

To order to save fas panape that the onextaton of 
‘alateraly symmetneal acamals caren about by separa 
sworlang of the two halves of the body, Loeb is dnven to 
‘thus very artical pout. of view 

‘Ax a farther example, we may take « fiat-worm, one 
cf the creeping turbetlanans already Known to us These 
nina pomes eyes at ther foreead ; lt us take a 
‘xme m wluch there one eye on each ae Turbellrins 
ruvaly evoed Ight. If we brag such « worm near a 
igh, it turns away from it. Th toring motion ial, 
scoring to the theory of trope, from one eye reca¥ing 
tore ight than the other, this ads «stronger impse 
to the mmacies on the oppoate sds, with the rel that 
‘hey are more strougly contzacted, spd so bend tbe 
snlal’s body, Bat whas, as may bappea, some woo, 
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cr other strives to rach the light, hat is, when wn han 
poritive phototaxis, the tropuam theary compels we to 
‘uarume thatthe half of the body oppoxits tothe iaminated 
ye receives a les quantity of exergy. 

{in North America, the theory of tropism at poueases 
4 number of adherests; la Gemusy, varlous sothort 
(Kam, O, Keebler, Kerter and others) have developed 
it farther into w theory of repeat, which, It le toe, 
4 an improvement in celnement of i predecenor, bat 
rrverthelem is subject to the same fundamental errr, 
ramely, that according to It am animal doce not react to 
2 woarce of stiontea is x oaitacy maces, bot additively 
‘by the parallel, or even opposed, operation ot the right 
‘nd Int ed of ita body. 

‘Obvioasty the main reason why the theories of tropic 
and tropotaris stil find same adherents is that when 
‘exptriments are done ia two dimensions, and the revats 
are vepresented on paper, the interpretations xppear 30 
attractively simple, Bot if wo workin three dlmeciions, 
the theones of tropiam and tropotans mevitably fal, 
Let place im 6 dark room a winged insect upoo @ table, 
having pluoed over the latter & Eghted Jaap. The insect 
oes in the air and makes straight for the lamp. How 
ths penible sccorting ta the to theoces ? For they 
are only able to explain the guideace of a banter! 
organism by the parallel operstion of the right and left 
tide of the body is one plane, for example, that of the 
table; but since the insect is able to ieave thin plane, 
and roach a goal, by « dagoua! path, isa fact which fy 
‘atively ovetkoked by the two theotks. The seme is 
toe for water asia, which do not always swim parallel 
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tthe earth's serie towards the ght, but may, under 
sultable experimental conditions, also reach it by « mover 
mt up or dows. ‘These theories are qute tumable to 
dea) with all cach cases which fake place fo three 
Gimensiooal sce, sce these ona sich thing ax second 
hme a right angle to the mal plane of the animals 
‘ody, a0 dinding the Iter Rorzostally fn two sine 
halves, Foe the masons we have gree, the theories of 
tropa snd topotaais canst be rejected; above all, they 
contradict feodamental axioms that vital events canst 
be regarded as sucumations, but always only from « 
ultary point af view. 


I the boology of the lust decade, « great part has been 
played by the fiction that the lang body 2 a machine, 
and can be uaderstood in its functions ax we underttand 
machine We heve set up ageast this the fichon thet 
th ongunism ig something ently eifferest in matore 
tram inorgamie matter ‘Tie dffeeooe between ving and 
‘norr-iving uature in the light of this view was ducassed 
At langth in the fist lecture We wil now ausume farther 
that al other cegumems are alled o» nator to us human 
bingy, and to x greater degree, the nearer they are tus 
ywiematve eassficaton In thus sense, therefore, the 
plants and fower animals are very fa removed from us 
Tut the further we rise ix the zoological eyrtm, the 
ore smilar do the animals in a general way, become 
‘to hunan beng io their nature, 

‘Whea tikenesses in stare exist, understanding 1 
possible. Tiss brings me to the diflerence betwen 
“ underetanding ” aad" explaining”. (Lam tang thee 
two terms in somewhat different sease from the payeho- 
logical school of Heidelberg) Understanding 3s some- 
thing peimary, eomething whichis set up directly, while 
expling is something secondary, in which the main 

a 
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artis played by expmence and rations! cansderntion, 
T obeerve, for example, that « pair of birds fa, when T 
approach their nest, into very rapid motion, Sutter 
found, and exst contimsal cies, Tom attempt to 
tarp this proces: trom two sdes, either by striving to 
‘understand st by sympathy, or by attempting to expla 
18 from the phynolagial process taking place in the 
eroet, nerves, and organs of moton of the two wdlvidual 
birds | Te appears to me that aympathetic understanding 
fable to bong us ui a mote direct relation to the 
observed faets, and chat exphination from physiological 
procestes can play inthis case only a rote modest part 
On the other hand, my undertanding fails me when 1 
‘witch the mime par of birds balding thetr neat, For ia 
the case of ourvelves, the constriction af so complicated 
an affir i something thet must te first Jearand by 
‘example; but the bird's power of building sta nest is 
rmbora, and when Uhe tne of painng arrives, It bulls 
‘the nest charactenstic ofits species, even when it ste 
‘was not brought up in euch a mest, and has never in its 
life seen oe Tt. ere thet « iomit is set to my under- 
standing, of Tattempt to assume that the bud possesses 
4 peychical conatitution analogous to may own, there is 
‘wo inward resanaace in my own mind whach tells me 
‘what panes in the bird wale fle busking 1s nest. 1 
Jhnve no alternative but to use ory exptcencs as biologist 
to “explain” the whols process by sayuag that this 
‘articular power is inborn in tas particular bird, 

Of coune, understanding and explaming ae not crs 
‘opposites, and there are murceroms cases in wach ander 
‘nding tod explaining are both mingled 2s far ag Tam. 
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poternad. Sch a case is when the dark mother leads 
her new batched children immediately to the water. The 
ininet to take care of offspring i one that I can ander- 
stand through dint fmman experience ; the fuct that 
‘he female duck eo has ax inward compulsion to take 
lta children to water's samethng that I cammot inwardly 
‘nderstand, but wast explin fom my general knowhige 
‘by saying that this It a charaeteriatc of ducks and other 
suquatic bela, 

Furthermore, even in the case of my fdlow human 
‘beings Tam not able to understand everything, but and 
ia many case compelled to limit myself to explaining 
Debaviour which I observe. An unmuncel peri, for 
example i entindy table to put hnmse'f in the place of 
1s muneal perio listening to « covcect , he simply Jearms 
bby experiance that « oxrtain musical person exhibits, 
homing a cartasn pisco af music, an emotional reaction, 
‘wale other pieces of mum do not produce this eect. 
‘Tha name {6 true as regards the attitids, as observed by 
the unsasical penoc, of muscally mined people towards 
cexecutants : one of the latter will be appreciated, while 
‘another will receive no applause After sufficient time, 
‘the unmasicl person is able to foresee how « definite 
‘penion, of mumber of persons, wil react when such and 
euch eu artist plays s certain piece But he wall sot 
‘understand this sympathetically, but eimply be able to 
‘explain it on the baais of bis pravieus experience. 

‘The healthy perwoa's power of andertanding frequsttly 
‘hila hm when confrented with the mentally ailng, and 
‘there remaint only the method of explazation. In a 
teabon the danger of which we recognise cbjectivay, 


AND EUMAN PSYCHOLOGY 6 


‘we are able to understand directly the expression of fear, 
‘bot the healthy persec fails to enderstand the behaviour 
cf a penton suffering from perwecution manta for example, 
and ba ls obbged to accept the explanation of the 
peyvblateat, that in this dliease the eymptams of per- 
‘ocution mania appear. 

It is abo evident that anderstanding and explanation 
are not ieconcilable opposites 23 regards the behaviour 
of our fellowmen. It may often occur that 1 understand 
sn action to a large degree, but there renaina to mea 
rendue, which, in spite of my best efits, can only be 
vuplaland. In other cases, I may be dealng with 
‘bebimour which in the main T can only exphin, never- 
‘theless there may be same pomt where { oxn understand 
and syimpathize 

Te ls only paychucal processes—or more correctly their 
‘moda of expresuon—ebich can be understood ; bodily 
fonctions sock as the actrty of the intestines or the 
heart, growth, ete, are always only susceptible of <x- 
planation,  bebeve that alio to be true, even whe we 
‘set up the fiction that these fencttons are the manifestation 
ofa payche-ike agent working for Ube mauntenance of the 
‘ndirdual whole 

So moch for the difierence between anderetanding wnt 
explaining. We will now consider more telly to what 
extent we may daze to attempt to grasp the behaviour 
of animals by understanding. In the last chapter we 
spoke of animals whch run dicectly eather towarda or 
‘away from « source of ght Tint bebavicar in called 
positive and negative phototaxis The suinsle them 
‘alvm ere described accocdingly as photopostive and 
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photonegutive: on account of their inner datrbution, 
‘heir photopostivty or photonegativity, we have thom 
exkibitig ponies or segutive phototmris, We take a 
Photopositive aximal—a era or an insect—and vary 
‘the experiment already described by sang, in x darkened 
laboratory, not axe source of ight, but two. The twa 
lamps are of equal strength, the starting pont is equally 
distant, and at the commencement of the experiment 
‘the onsna! seca them syuunetncally. Severs! pouiities 
of behaviour then ext. ‘The aximal may run directly 
towards one lamp, withoat taking any notice of the 
other ; or it may rox for x space slong the lie widway 
Between the two lamps, and decide later for one or the 
other; or it may move in « zig-mg for short. ditances 
fiat in the direction of ane lamp and thes of the other, 
fis path finaly coding at one of them. If we experiment 
‘with one and the sme ansznal wewwal times in spcention, 
‘these various forms of track may appear ix the most 
‘vaso fashion Accotting to the theary of tropotaris, 
‘8 photopositive aximal reaches the lap on that soda 
from which its eyes are more strongly ilominated It 
‘the snimal, thereore, runs from the start towards one 
‘lamp, it is aavomed that this lemp sent « stronger light 
‘to its eyes in the fit pace. 2f the axumal moves a space 
along the midway direction, the ght atinnll from nt 
‘nd left are supposed to be of equal strength, 20 that the 
sunimal, ke « horse on tio pairs of reine, is led along at 
sm equil distance from the two aoarom of stimnins; 
the decsion, 2s to the side to which it filly toms, i 
supposed to depend upoa its eyes bezng more intensively 
‘lumiated by ove lamp in the course of a “chance 
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‘ra. And the ng-sag couse is mspposed to be the rerlt 
cof more ight falling " by chance" fret from one side and 
‘then from the other upoo the eyes of the expetinental 
animal 

‘The theory of tropotanie therefore degrades the animal 
to the level of « machine, which is directed by the rays 
of light hither and thither Hike a puppet on string. As 
‘opposed to this Sction, that the bebxvour of an animal 
4 brought about a» the mum of the opposed furetans of 
‘the fight and left aide of the body, we have set up the 
fiction that the behaviour of Use animal must always be 
regarded a8 « whole. According to this view, the animal 
therefore woes both lacs fram the art. In ont ease, xt 
decides stnight awry for ane of them wad etwas the other 
‘noticed ; Mt " fixates itself sstra-ceatrally” upon one 
soorce of light, and, elimantes the other intra-omtrally, 
4s T ave termed it. Or the animal postpones a decinon, 
snl moves fara space aloog the middle lm, only éeciding 
Jater to tur finally to ene or other soure of ight. Or 
‘the animal "hesitates intracentrally" between the two 
ouroes of stimmls ; the expteamon of this indeclion is 
{ts ng-ang cousme, each change x its direction signifying 
fa change in Gecaion. Whle the theary of tropotwxis 
only explains the behaviour of the photopostive arma! 
1m the experiment with two Bghts, as dve tothe dflecence 
Detween the amotat of ight reaching the nght-hand and 
‘the lefthand side of the body, T have attempted to 
‘understand by sympathy its bebeviour an the muncer 
stated above. According to the expression I bave used, 
‘the axiual decien” either from the start of after 
Ihaving moved a cerisin distance: the animal is “un 
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cided", it “hesitates” between two objectives, and ia 
able to alerts deren". 

‘his Kind of behaviour I observed in particles egarting 
‘he hermit crab (Expersewt), with which T huve mae 
many expersents. AI! varieties of cub pomeas two 
pair of feier, and in the case of the bernit eb, the 
fist paar is abort and the second long. The Satter pair 
‘ee wed for felng, the fist for chemically ting the 
water, Thus is flected by the crab beating the water 
rapidly with tts fit palr of feelers Tt looks an if It 
‘were making agns in the Morse code If the bert crab 
seen any striking object, tn able to Beat fs fecer in 
‘that divctoo. The emit cab does aot move oaly, 
44 do most otber amma, symmetically ia the direction 
of in own axis, bat it wven ocr feqemtly more An 
oblique dicecton forwarda or mdewsys tow ity geal, 
Thus cannot be understood in the sense of the theeiea of 
tropiom and tropotens, for wh it nat obiquly to ito 
path, the two eyes are unequally coasted, and yet 
the animal arrives without demation and along a wtalght 
ath to the source of suas The explanation to be 
fonnd in the fact that the reaction that of the animal 
aa a whole, and ia not the cel of the ation of the 
two halves of the body acting separately. 

Tn the expecimant with two lamps, the bernit erab 
ther maves tron the statin 8 atraght lige towers ove 
af tem, in which case it waves its fr pair of foes 
only towatde this daring its wile maz. Or It may 
more for a space aloog the middle line Detwoce the 
Tampa; in this caue rapidly chasges from waving 
tomncis ove to wavig towards the otket; thin leeds 
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sm to conchale tat the asimal observes both lamp 
sparately, but that it postpones for 4 time a decision 
fs to wed it aall approach. Tt ie ako important that 
‘the crab cso. move along this uid fino with its body 
{a any hid of obique rlasonaop tos, dhs rans 
‘that the two eyes may be entirely dierently slhuminated. 
We got 1 rigag coue when the enimal decides ax it 
smaves along its path, Sint in favour of oe and the in 
favour ofthe othec. I we alter the postion of the stst, 
v0 that it not equally distant fos tho two lumps, the 
Intenty of light reaching tt tam the two xt ot oqeal. 
Qumntten of git are andrectly proportional to the 
square of the dutances; if, Jor expe, the distance 
to the one lamp 1 fity centisetres, end to the other 
seventy, twice the scant of ght reckon the rub foes 
‘the frvt than fm the second. Under these conditions, 
the Dermat erub ib able to decide trom the start fo ether 
of the lampo ; ence it Ty co mown drawn in the 
verve ofthe theory of tropetaxs towards that boxp trom 
which at the start st receives moet light. When the 
rub na reached one of the lmpo, it may fmmeiutely 
leave tis end proced to the other; cakaation shows 
that a lamp to which the erb ia very chose may be 
cexpeamg it to light axe ox two thoosand ties ax strong 
sw the other, nevertheless the crab leaves the one end 
ans towards the other. Tha animal thus by 0 rane 
“a slave of the Tight” or “of us esse oq, but is 
alle to chooe quite independenty of the creumstances 
the expetnent and make « dacinoa. 

Thave abo expetiented with the bore ab (Caren). 
‘Tis animal always proves to be photcagative, that i, it 
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never rus towards the lght, but always avoids it, On 
the other hasd, wa are able to use, es objectors for it, 
‘ack screens which were offced to experimental animals 
contained in a white vend. These screens wert five 
‘entimetres Inved, sbout corresponding to the dinmetar 
of the individuals wed. Exactly the same experiments 
sould be done with the black screeas on the photo- 
negative shore crab as wars pertarmed with lights on the 
PMotopositive Eupagures. Ope pocst demrvm epecial 
notice: lamps ems light, that ia radiant energy, ood 
thin cireamstance bas Ind sumber of upholders of the 
theories of tropiem and tropotars to refer the resulting 
Yoemmotion of an animal towards « ight or away fram it 
to a Kind of transtrmatica of eoergy; acconting to 
this, the light energy in supposed to be transformed by 
smosas of the owntral nervous ypstem into motot energy. 
But iti cberacterstc of baci screens that they do not 
tive out any kind ot euargy, exverthaiem the motion of 
‘the shore crab i directed towacds them. Hence the fact 
hat an object serves as the goal of an animal is not 
decided hy whether it ems energy, ant bow uch 
energy it emits, bot only by whether it can be dix 
tinguished from the sarroeodings by the axial. 

In the case of the shore crab, we ust distinguash 
‘two iatrt-central dispocitins; one to sunning arcand, 
and another to woking a post of rest. Inthe cane of the 
‘iret the animal rons only in the general dection of 2 
‘Hack screen ofered to i, bat thea russ past it and arwand 
in the experimental veal; but when it was disposed 
‘o rest the crab rons straight to the seen and remains 
atit 
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In the caso of animals disposed to rest, it was possible 
‘to carry cot expenments In the way we have Indicated, 
and they were to cotrespond eatirly with the light 
experiments oa hermit crabs, In the presence of a black 
sctom, the crab made for it stright from the start, 
though its body might be polnting im any direction; 
in the course of ats movement its frat pair of feelers 
Deut rapidly in the direction of the goal. Hi two wren 
‘were set up, the animal might rox towards one of them, 
‘the other being coaupltely spnored—smtra-centrally linia 
ated. Or the crib ras for 2 space along the middle line, 
thus postponing the decion a3 to which screen it was to 
tim at; sty intricentral heataton between the two 
goals was exprened by dhe fact dhat st waved sts firm 
feelers alternatively in the dtrecton of one of the semens 
and of the other. Tis courve along the middle line contd 
‘dh be xg.aag ; the animal ran alternately towards the 
fight and left screen, finishing mp at ove ot the other: 
It ws of importance th: ¢ al xts movements, both is the 
‘cave of one serecn and ef two, could be carted out with 
tty body im any dieacton, that i, eymmuetscaly forward, 
sideways, obliqesly forwards, asd even for space, 
obliquely wideways or symmetrically backwards. And 
even oc one and the same nim, it might change ity 
‘orientation several tes. 

‘T alraudy toak the opportunity in the fret chapter to 
stress the fact that, in the case of the hermit apd shore 
‘abe when, making straight for 4 goal, the orientation 
‘of their bodies with relarence to their line of movement 
‘is of ne importance. Bat this appears to me to deman- 
‘trata most umpresively the “wholeness” of their 
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Dehavioar. For at every change ia the dzecton of the 
ody other parts of the as perceive the goal, and each 
‘time the logs mast move in a dierent mannet, without 
any detciment to the dlmctnete of the motion towards 
the goal. For what decides the mode of looomotion 3s 
‘the intr-centrl Gxation of the asimal upon the goa); 
nd according to the detalind nature of the situation at 
any womext, the" meuza'” wed to reich this goal sre 
vatled—in full agement woth the Sctoal aancm which 
‘we wot up in the Sint chapter, that the ead determines 
‘the means, 

In dacsaticns of the topum and tropotasis theortes, 
1 qront part las been pled by the behavior of indi 
idoals blinded on ane side in the experiments wich 
tingle lights. Io thove cases, a pbotopcntive wniaal mo 
‘treated deviates toward the seeing aide,» photoueyntive 
nina tomarda its bind side. Thus as explain by the 
‘opin and tropotanis theories by ying dat the 
srtical anyaumetry of the light receptors (be eyes) 
relts in the rauelos of oben reocelag axyztmtzioal 
impale, and thes unequal fenetoning of the two des 
of the body i rupponed to reat in 2 devistion towards 
‘hat elde ating ew strongly. 

‘We reject this wew, and shall attempt to get nearer 
to the process by am indentanding of it. We take « 
‘cub or ex inwect and tlind it on one sie. This con be 
done ix two ways: either by coating the eye with an. 
opaque Black varzish, or by romoving it. The eflect ie 
‘the same: the animal now enly ses on ene she, ad is 
ence cally decetvnd as to the state of Shuaiaon of 
its wotroundings:: it eax thos be delnded that beightness 
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codes only on Hs socing ede, and thet its blind side i 
dark  Aerording a2 we axe dealing with x photopoative 
or photanegative animal, its beheviour is diferent ; the 
Photopsinve animal funm towards the seeing side, the 
PRotonegntive anizal towards the blind side. This isthe 
interpretations which as been gives by V. Buddeabrock, 
‘aad myelf as regards the belavions of animals blinded 
‘on one side. If we hentete to make use of the word 
dehusien” as regards aa animal, we say say that the 
jary Ine “intracentealy disorieatated ” the blinded 
azimal a3 roqards the stimules stuation. I have dis- 
tinguished betwee the bodkly crumlation of animals ta 
spice, and ther intra-ceatral onentation concerning the 
‘pecullarites of the main. Acoarimg to the dagre of 
its edjostment, 0a eaimal takes up x more or less correct 
‘cxientation in space corresponding to the attuation, and 
tts completely dumdyasted intra-centrally, behaviour 
‘out of corespundeace with the atuation results 

‘The concepts of mtra-central adjustment nnd daadjust- 
‘ment ary fetions, winch the expermenter is able to 
abstract from his observations. He lows that in soch 
tnd such a slhuation the mexbers of a species bebave in 
such a way.. ex intact photopostive animal, for example, 
males stright foc the ght, while a photaegative animal 
‘males straight eway fom it; if an animal blinded on 
one wide wanders, itis wanting io the mew wa have Put 
forward, with rexpect to intze-central adjustment of the 
situation. 1f we test the behaviour of em animal blinded 
5 one ads in data, we observe that adjuatment nd 
duacjostment trequentty slterante capédly. Sometimes 
‘the animal will tiain or avoid the lamp by a straight 
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{ine movement, at another ime it wil wander. A change 
of this Rind may evm take place doviog one sod the 
sums ros, that is at trace the anil succeeds with the 
ld of its one uninjured eye, fa adjunting itself to the 
Aistrbution of stinmbes ig its suroundays, but agaia 
falls into delusion doe to being bind oa one side. Ta 
the case of the photonegative shore crab, binding and 
a Black screen may compete with ae enotber: in thle 
cave the anizal runs at one tive towards the screen, and 
st another towaede it blind side. 

In certain creumstances the degree of adjustment may 
padvally fmsprove lo course of the experiment ; Urban 
‘wag able to demonstrate tos by experiments on. beet 
‘carsied ost im the Zoolopeal Institute at Marburg, Im- 
‘mdately after Binding, the photopoative animals rit 
4 dow sperals towards the seeg, wee, aod thus only 
‘moved quite gradually towards the light. But the aparals 
gdaally became longer, unt the patho became stright, 
‘Teamporary relapees into the ongrmal dsadyustment might 
‘occur; that is to say, from tine to time a single spiral 
movement might take ploe, 

At the close of this chepter it appears to me advisable 
to defing the Hants between the comparative physiology 
of the senses and nerves, on the oe hand, sor animal 
‘oychology on the other. Hitherto these two terms have 
often been confoved, 20 thst in the case of mazy tutbors, 
rmatter belonging to the physiology of the senses was 
already regaried ax ranking emer animal peythalogy, 
Comparative physiology is concerned guite geaerely with 
‘he manner of fictoning of single organs, that fs to 
sag, of the sense organs, the central nervoms system, 
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‘and the efector (lor example, the muscles, plands, ec), 
Or it inveatgaten single processes, such an walking, fying. 
standing upright, destion, andthe Uke Very frequently, 
the single organs cannot be completely separated for the 
Purpose of investigation, from the rest of the body, but 
rust be laft in comnection with it, The phymology of 
the senses and nerves thes studies what the animal does 
fn the presence and ia the absence of a certain sense 
coogan of part of the cantral nervous system Ax long 22 
1 certain stereotyped character uf belaviour resales, and 
tu Jong ns it ean be proved that the varying results are 
Adotermined from ouinide—ty artifoul changes in the 
‘organs or by ultaration in the expenmental arramgement 
‘we are dealing wath pliysiology of the sence of nerves 
rmpectively. But as soon as the coarse ot events vam 
in a manner which pots away from such direct com 
nections with extersal factory, aad woggests factors of an 
‘internal nature, the task of anamal peychology commencea, 
lence, comparative physiology of the woes and nerve 
‘a rather a study of partial proceses, while that of animal 
evebology ls a study of the behaviour of the whole, 
‘the main attention being directed towards variations 
‘Produced purely intra-centrally. 


CHAPTER VIL 
"The numa’ gasp of whsien—Soperdndhendaal what, 


‘Worn the aid of our eyes me recognise « human being 02 
mch whether be ia in our immediate eighbouthood ot 
fe cariain Gstanse away. Hoe actuely apparent site ix 
of no importance for va furthermore, xn the proce of 
recogmtloa, no part is played by the bodily pasion of 
‘the person recognized, or by cur own. A man thus 
remain a man for us, whether be is standing ot ating 
Delone oor eyes, s0 that we ether see bis nght or left 
ide, his froat or bis beck, or watch lum lying Jown, 
walking, running and #0 oc. And, as we ave said, the 
same it true for ourselves as observers; whether we are 
ft rest or ln motion, and ia whatever way, we always 
Tecogsiae in the same soamner. Again, the most various 
types of human begs are imumedietely recognized by 
‘ut for what they are, whatever may be ther appearance 
od form m detail’ We conctude trom all ths that 
reeogaition does not Gepend 9 tach mpoo bow many, 
snd which, of the elements of vison aze excited on our 
‘tina, Our yn fs oaly tha exgan of reception, which 
‘tranmits the stimuli receved to our central nervous 
systent. The act of revogition is a purely intm-ceatral 
‘event, and this recognition docs not merely occur when 
‘what in recognized corresponds to a single or 2 few type, 
‘but oa the contrary, there are salimited posites 
Zo 
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the waye in which optical impressions of an exteraat 
object, for example « omen bemg, can reach us, and 
‘one the les, the peraon in question is immediately and 
Airectly recogeiznd by as an @ kuzsen being. The proces 
cof recognitos, therefore, never takes place in any 
schumatic and eatomatc way, but always bears entirely 
4 crest character. 

In the some way 3 we izethately recognize a penon 
‘unknown (o ws as « iumas beng, we also recogalse the 
sdentity of amneons knows to at, whatever the extemal 
sotuation, He ie, whatever the onextation in mace, 
directly and undoubtedly oot and the name. His picture 
for un bas been completed by boty sovements, which 
we call “‘characterstcs, mthout their ever being 
carted out in exactly the same manner, and by Bis vaio, 
althongh be scarcely ever says exactly the same thing, 
and by many other prcafiantes, And ia the same way, 
‘table Is for a8 a table, « tre a tre, u home & ort, & 
triangle & tangle, without regard to the individual 
peculiarities of hese objects, and their momentary 
acrangement and poutioa. Here is « problem, which 
‘we gecerally ovmock, shoe the facts just rofermed to are 
extremely familar to us 10 our daly We, ane tence 
‘appear ecifevident. According (o the Polat of view we 
are tang, ‘a phenomenon must be regarded as followe + 
‘The recognition of sn abject or 2 oetam penon by 
courelves does not take place additively from the um 
of single pevalnritin observed, bot t= a whale {in the 
terma used by W. Koehler and Wertheimer, as a Grlat). 
frst graap, therefore, the whole (the Gaal of the 
‘object presented fo me, nd only thereupon do T parceve 
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a greater oF leas number of single data, aconding to the 
degree in which T tum my attention ‘o them. In the 
same way, {ax myselt, es object of my own observation, 
abwaye in the fist place am undivided whole, which 

‘not erigintly, bot ooly aiier a process of borioas 
intellectual analysis, perceived to be made ep of a sum 
of single data. 

‘We wil uow enquire whether our consideration of the 
nibject will be furthered by the coon that not only 
‘man, bot aloo an nical, grasps itself and the objects 
‘of vo aurroundings as wholes. We take a spder’s we, 
and destroy m part of at. If we do senoos dumige, the 
spider abandons the wed; bat if the damage lest 
serous it mends the injured part by drawing mew threads 
4o/a mancer adapted to the situation. It appears to me 
that we must here speak of the epider grasping the matter 
fs uwhole. Por belore we do the damage it has produced 
1 whale: its wed. Tt recagniaes, when we dnyure it, 
whether repaxis worth while or ot; x the fut case it 
restores the damaged whole by addition of the required 
‘treads, We ace aot able to understand its intra<eatral 
siteatin, from which Its sorevess 15 derived without 
‘ovious erample and leering; we do not know whether 
the anizal is constions dunmg the process of spmnning 
And repair at all o if so, of what it = conscious, We 
Leave almady scea that the question of animal conscioms- 
ness canaot be attacked by sceotife methods; ut even 
4 the cantenta of the cocscioutsass of animal, in this 
cave of 2 spider, were Known to us, we thould not be 
such forther advanced. For even im the case of boman 
ings, the deep payehology founded pen the doctrines 
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of Freud, Adler, Jung, Steed, and others, has shows ua 
‘hat the contents of cxnscioamen are often of Inst 
Importance in decichng action ; much greater importance 
‘usualy attaches to what cxists on the other side—as it 
swero—behind the conscios permooality. 

Just as, $0 car ows case, ur grasp cf wholes comes at 
of unknown depths, just es it is gra to w with oom- 
‘pubive necesity from the stractare of our beam and 
intellectual organization, so who ie the grasp by the 
spider of « whole inseparably linked with its whole oature. 
‘That so highly spedalzed a grasp of wholes should exit 
fn un inbora form, without having been inbvidvally 
scquired, appears ta ws haman. beings extraordinary 
strange. We are vot able to understand st on the busis 
cof our own organization, but are obliged to be content 
‘with mmply registering the phenntsence. 

‘The anima also recognize oter members of it species 
0 wholes, fo oo far an it comes into relation with them. 
‘Thos, for the animal—as for man—the wexmal pertzer, 
or azample, fa not a conglomerate of single date, but 
1 complete whale, the parts of wioch must be put tagtber 

 certun way and not otherwse. 

‘The Gala of the partner requires i9 some casey, to 
comprise not only a certain optical ixpresson, bat 1lso 
4 volee or peculiar eel, which plays 2 great part ln the 
cage of many animals Stimol prodsced by contact may 
also be of smpertance. 

‘The fat alarm winch the animal reeives af the presence 
fn fits neighbourhood of ax enemy, 2 prey, of a sexual 
‘artnet, may be given by singe data of one ofthe sense 
Insaring, sight, mel, or tovch ; on the otber band, the 
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way the new arrival i dealt with, the defence against 
the enemy, the attack on the ey, the act of copulation, 
in abwayo a matter of the winie. Teer are cartain Kinds 
of otmala which are wanting in ove of the sense named, 
for exazsple hearing or sight; bot thin by xo meana 
Aetracts fram the wholes of thls reaction, The same 
fa true of the bind or deaf human beng. A bind man 
can only gradzally form a conception of the shape of 
4 body by fectng it: mewerthalens, in spite of the fact 
that he tactealimpresians are only nequied gradually, 
‘he final remit law camoeption of the whole body Fer 
Jt is of no daportance ws tga the gasp of m whole, 
‘wheather the sense data concersed are recived steml- 
‘taneously, oc o0e after azother,, this ie tue, for example, 
of the spide, which does not tae ix its whole web 

1 single glance, but runs al over it and thin potioms a 
certain defect.” The case of the Bilod max i similar 
Jha forma the impeesion of a body as « whee out of « 
set af separate tactal impreaions 

‘There is even no obstacle to the Action thatthe enizal 
‘grarpe tell an a whole, and at allows ut to do juticn to 
the fact that the activites of animale always br the 
character of wholeness Ol course, we are not maintaining 
that the acimal {6 exmecious of ite as a whole; the 
matter of camciousmes, as wo have soca, has very Bttle 
poist in tha connection, Deep peyebology has tought 
1w that the bebaviour of fellow hnmas-being can be 
much more comprehensively grasped when we ny 
less stress opon what takes ple {bis coasioutaet, 
‘bat rather neglect this to a grest extent. When 
sttempting to mniertacd the behaviour of animal, 
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wwe may Inve the quastion of comoowurss enticdly 
aside, 

‘We setup the Seton thet the hermit crab, for example, 
‘which ia moving straight trwarda lap, turns ts body 
ow oce way and sow another in gute an irregular 
smanaer, f for self, and to Heel, a whale Its body 
is the matrument which serves to reach Js goal; it 
performs motion wn s stright Lice whe banding Uus 
Instrument in the mt vasiourtnaatet, Another example 
4 bird stnag towards a goal by swimming, yng, and 
running in tum, w tet & whole; it a¢ able to vary the 
‘aeana from coe moment to anctber, wils Ii action fa 
etermaned by the goal. 

Ta the foregang we have Imagised that we are able 
to understand the behanour of as animal by sympathy. 
Here we are talang eo account of the question whether 
‘the unimal pomewes conicloumess tnd undeniands 
fuel. In onder to duciss this assertion more fully we 
mutt return to the question of how understanding takes 
pee among buszan beings. One suman bemg can very 
‘wll understand aacther, without the latter understanding 
Iimsell. Tus bind of understanding plays & grent part 
fn more reeeat peyeho-therapy and teaching; thos the 
doctor, for example, may make clear to the patent the 
Purpose of iss nearsi, of which be as bitherto been 
‘Wporant. To mmy caves, therelore, the content of the 
exomcouamess of the person to be waderstood ls in the 
first place nothing to do with the matter 

‘We mst, however, remeber that understanding is 
4 completely subjective phenomenon; hence, several 
etsons forming = jodgment may, according te variant 
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‘one and the sams person from diferent points af view, 
each depending also apon the inward situation of its 
Possetoc ; for every cbberver is dependent, aa regards 
‘what seems unportant to him, almost entirely upon his, 
‘own prychical organization. Thus the nature and 
character of understanding reult cot oaly from the 
ature of the being to be understood, but sleo from 
that ofthe one understanding , we need ia no way asnum 
‘uirmiderstunding, when oot cbverver mgards and ex 
‘perience sympatheteally the behaviour of a persan moce 
‘in ove way, and another more m another way. 

Furthermore, one penton may underitand another in 
‘the doepar senae, eves when he us by no manny clearly 
conscious of all the detals of the latter's bebaviour: am 
fact, understanding ls not 1 itself so moch a matter of 
‘what Ia prment in the consclousnens of the abject. This 
allows us to suppose that an smal, alo, is alle to 
‘understand the behaviour of another animal, or that of 
fram bag . and ia this cise, accondang to whit we 
‘ava jost said, there ia for the moment no need to tak 
{farther mto account what takes place, daring the proces, 
In the dat anima's consclonmens. 

With this, the concepts of andertanding and of being. 
ble to understand have acquired « Sctonal character; 
‘te smportance of this fiction es in our bemg able, with 
{ts aid, fo assert that inman beings can directly under- 
stand animais, and that these may onderstand, on the 
fone tand one another, and on the other hand hmman 
‘eng, though only within certain Emits, 

By way of ooarkosion, we wil ance more consider the 
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qpertion whether wholes enst which extend beyond 
single ‘ndividous—superindividas? whoke, as we may 
call them, of which the single indivndual forms only & 
part, When vo observe various spcir of animals and 
plants in Geir natural surroundings, we see that they 
nae adapted to these in the completest manner. We 
owe to von Uarkil very profound observations in this 
rection. According to fhis author, cach species of 
animal selects trom sis saroandings what is bicloicaly 
important for it, and capable of being grasped by 1s 
reane ongaas; only this is “‘enrronment", o€ "the 
surrounding world ” for it. And each epectes of animal 
‘therefore liven in its sarroundings in a lags cam, a3 it 
were. In the work! of earthworms, there are only 
"earthworm things”; in that of the dragonfly, dragon 
fiy thingy” ; fa that of the dog, only " dog gy". 
Ht therefoce two anizals bebooging to diferent apocies 
‘ze in the same place, their restive environments may 
‘be complataly different, The sama is evidently true for 
thaman being, whare great diferentition exists scoarding 
‘0 mace, social potion, age, occupation, etc. I is well 
known “with whet dierest eyes” 2 landscape, for 
‘example, i son by « painter, a geologist, ofa strategist; 
for exch of these men, quite different fextares of the 
‘ermain are important sod oaimportast. 

Legewie has pointed out that for one and the same 
‘ndividaal animal, the euxomdiog wotld can be entirely 
diferent sccomiing to the phyzsiogical conditions in. 
‘which it finds tect; thas the buagry animal has quite 
1 different rarmonnding woth from thet of the satisied 
‘crature, the nimal belawe copulation o different one 
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from afterward, etc. According to the Erward phi. 
logleal situation, various objects of the surroundings and 
of the surounding world ssmme umpoctance from time 
to time. ‘The same thing is true of man; ot only in the 
course of his indivdaal development, as child, adult, 
ad in kd age, docs ie form from the total mvitoesnent 
quite eiBerent subjectree surrounding worlds; even at 
or and the anne stage of developesent—even from hour 
to hour—vanous things aumome great umportance at one 
time, while at another they ate completely unnoticed 
Jn and out of the daily occupation, belore and after 
eal, before and alter seep, in sickness aod to health, 
the “‘sumrounding world” has an altogether different 
‘constitution, 

‘Are we then to dexcibe the onmamro and ity total 
avitenment, of each Lvnng and aco-ving things ax it 
‘aks from the latter us important—the ogg therefore 
sd 3 wotrre surronnding work —ee a superandividoal 
‘whole? Whether soch a eon proves aseful or not, 
depends upon the special ackentie purpose which we 
‘ae pursuing. In the present case it does not seem to me 
correct to take this coune; the concept of super: 
Individual wholes should be dened more narrowly when 
wwe are considering questions of animal peyctology. For 
‘he organam is advusted in the most exact memner to its 
environment, and fitted to lve in it; while the converse 
of this cannot be aserted. The environment ‘= which 
swe find ongasasa is constitated without any reference 
to the latter. The vanaus pomtons therdor, in which 
‘enimals und plants make their bomes, the rocky chil, 
‘he seacoast, the patie, and other localities, are for the 
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‘moet part pore aggregations of certam cbaracteictics, 
and not wholes m the very narrow sense in whlch we are 
sing the word at present ; the reader may be refered 
in this connection to the Srat chapter. It i troe that the 
fndlvidval animal grasps sts envronnient as a whole, 
snd deals with it ia a umtary manner, bat I do not 
feel justied in regarding sock relationships between the 
‘organiam and tte enviseament 2x resultmg in the forzation 
cof « mupscamdhvidual whola. Hence we sl? not apply 
‘tis notion in all cases where the organism 3 as it were, 
one partner, and the exviroomental agerngate of living 
and no-hvmg elements, or that relative environment 
batricted from it, the other partaer. We stall only 
speak of a muper-todividual wile when two of mate 
living onpunixns exter soto relatonsbip with one another, 
But not every form of such amoaution ss nuffictent t0 
Prorhion a whole; when animale most at the tanse feeding 
place (for example, Sies on a piece of caman, cattle at 
‘watering pace, et.), ths chance collection (cnglobation, 
we Chapter X) is by po mens ecough to form a smper- 
individoal whole. In the same way, the atraggle betweea 
‘an animal and sts prey, ot between two beasts of prey, 
‘does not relt in the formation of « whole. 

‘We aball confine the notion of superindividual wholes 
to thoon cases where the indrvadaals sbow themselves 
daring a relationship (wiock furthermoce rust not last 
{or too short a time), to be Eniked to one another inwardly. 
Saper-individaal wholes un this amse are to be regarded. 
6 erbodied in animal mstmgs, sumal fariles and 
animal socktues, with which we shall deal more in detail 
in Chapter K. To go beyood this, and to apply the 
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‘fetion of the superindividual whole to all individeals 
‘belonging to one and the same speci, is not a necesuty 
tm the present connection A species might, bomever, 
‘be regarded as & dosed procreative community of al ita 
mévidoals, and thus be defined as « soperindividoal 
‘whole; but we wil not here make use of ths possibility, 
‘bat maraly refer to it. 





CHAPTER VII 
‘roma unt secondary inowinige —insonctw sod expecta 
oaty- 


‘We bare already cacused ot an cuter stage an imgortst 
Adlerece between man and anal, the dllerence, amely, 
‘that ia meay cases anmalr poousn inmelely Inulics 
‘whkeh mas mst acqurel aborioady. Many animal 
ave able fo run or amit from their bath ; the made 
spina ts web without example or prachoe, the bard makes 
its nest, when the te comet, without evar having tem 
sich a nest before. The caterpillar of macy species of 
Duttetiesepin x coon shortly before the pope stage; 
nud thi may bave special arrangerents which later aid 
‘the buttery in erxplog out. Examples of thu kin ex 
‘be multiptid defnstely 5 they all have ths in common, 
‘thatthe anumals mn question are able to exerie a certain 
fctinty without example and withrat learong, and in a 
Perfect manner 

Tn sock cues, therefore, we are aot deahog with 
sptitodes for activity which have been iniidaally 
scqulred, but with those whech have Deen anbeted , at 
4 given tine—sometmaes directly after birth, sometimes 
fn the course of later iufe—the asia proceeds to exhibet 
‘behaviour characterise ofits spaces The term intinet 
Inu bees apphed to ths; = notion which has bees the 
subject of mmch cotroveny. Many authors have de- 
amanded that it should be sliminated entiely ax being 

” 
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‘oo “mystical”. When, in the folowing pages, we speak 
of mstinct, the reader is to apdertand notlung more by 
‘he teom than am inkented apttade for an actinty; 
lnstinet shall be & symbakc term for « power hidden 
fin the wommal and mazcdested by it at a given 
moment 

‘We will take as synonymous with the notion of matinct 
‘tat of the deive; whoever desires to avoid the fret 
‘word, may ose the second. An acuity set going by a2 
Ansuoct or drive ison instinctive or drive actiesty ; it Ie 
contrasted with expenentil activity, which is brought 
about by practice and learning. Such experiential 
nctviton play, as we know, by far the greater part {8 
fhamas Ife; practically potiung in the bebaviour of the 
adult human being is ishorn; be & obliged 10 Jean 
Almont everything 

Hf we describe Knowledge acquired by practice and 
fexpenence as swondary, we may cal the iaherited aptitude 
for sxtrvity geumary knowledge. The quesuon 1s to 
‘whether or how far consciousness scrarapamss te wtihea~ 
‘cm of primary ox eecondary Knowledge n here polation, 
We know from ounelves Uset there are actions which, 
once learned, we are finaly abie to exzeste without the 
‘yond far ou Conscions attention. Walking and bicying 
‘may be caried on wittout our coxscioamess buving any 
part in ther details, Our daly walk to our cocipation, 
‘the winding of a watch, even the writing of the arias 
(on ax eavelope or the posting of te ltter—sll these 
ze actions which, after they have bees. many mes 
repeated, may be accompasied by oo small a degres of 
conaciow attention to them, that we may often be sfter- 
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wards at «Jos to temamber whather or how we performed 
them. 

‘We will now coguire whether man poses only 
secondary of acquired knowledge, ot whether be may 
possess inherited aptitndes to activity, however narrow 
‘hei limitx may be. The sewbom buman beng brings 
‘with im into the world the capacty for sucking and 
swallowing. This is something that he does vot need to 
Inarn, but Is able to execute from the fst. Here we aze 
therefore deaimg with an faboen or primary koowiodgn, 
a Instinct our sease of the term, whereby we Have 
ceatirely out of consideration the extent to which the 
Infant is consoonsly aware of stall and ofits owa action, 
‘Farthermore, the new-born infant possesses % peculiar 
Imp ructoa—obviuly an ancient mheritance, whlch 
thas largely loot its azportazce for present-day man, For 
‘our ancestors, this reaction was most certinly of isn- 
portanes, aa i sll ia for apan today, for it leads to the 
{fant taking tom bold ofits mother 

‘Am inherited aptitude to actinty, which is Sr maxi- 
fasted ix man in the cours of bu development, is that 
for sercal action und ite pretinisanes: ere we hive a 
rive which gradually becomes more and more pronounced, 
fn inatinct, wlich leads to actan of a quite defate 
character. ‘Some authors have sexmarily decand in- 
stlnctive sctioas tobe xscamasious; but the last-mentionsd 
cqxnmpl of & typical matmetive action ‘x the came of 
‘an, shows withoct farther question that ” saoazscioun 
‘nd “ instinctive ” are not to be eganded ax equivalent; 
{or vo one will maistain that Suman achon in sexual 
matter takes place wathost participation of cousciou 
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es, But ie other respects, inherited aptitude to activity 
ve practically completely aheent in the cave of man; 
Dut on the other Band, he has receved a strong drive 
‘to accumulate sacundary kaowisdge. The young chid 
aul itel, ao it were, x the postion of ax explorer who 
‘has landed upon « hitherto undiscovered inland, and now 
finds evarythmg, both as regards land and ishabltants, 
completely waknown and worthy of investigation, AS 
‘the child's bodily development progresses, Sta mental 
Itison extends; while its envaropment at Set abmost 
‘withoot detal, it becomes, in course of tume, continually 
‘ate diflereatinted and ich. But fo thin process the 
child's grasp of ite sarouadings never proceeds by mere 
aggregation, ot always as 0 whole: the workd is first 
prwent to it as an undiSerentuted wine, amd only 
‘adaally do more und more numerous details beg to 
‘boone prominent, Alto, in al that the child earns by 
‘ta own powers ond eflris, the whole present before 
the pars, a8 for example in learning to speak At a 
cocrtnin age the child produces « seca of sounds, which 
have sinilanty with seateoces, bot are entuely un- 
articulated ; prmondial sentences, ax I ray call them 
From these, sentences correct froin the adzlt's point of 
view are gradually diferentioted; this process might be 
‘compared With the development of the complete mdividua! 
from the embryo. The egg and the embryo ate mot 
merely sum of sogie parts, bat whole structure at 
every stage: here, alo, the whole is fret present; the 
‘ovum and inter the exbeyo ; trom these the parts, that 
4, the organs, am diSerentsated step by step. 

‘In contrast to mankind, anizals pores many icbora 
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aptitedaa; these form their prmary knowledge, We 
may now sak whether or to what extext ammals are 
alsa capable of acquimg secondary knowledge, and to 
‘what extent, therefore they are able to soqnire experience, 
We easly succeed ix training both higher and lower 
animals ia such a way that a beologually indifferest 
stimulus Becomes associated in them with a balogicaly 
Important one; if the two stim are frequent allowed 
tm opectta simaltaneously, they are Led together in 
the animal intracentraly, in such a wey that It finaly 
reacts what only the binkopeally indiferent wtinchun f 
‘Five to it, which stimulas before trang did not cause 
‘ reactlon, The biologically umportant stm is called 
‘ensanditioned, wioor it always and Invaciahly produces 
‘reaction ; the Bioloneally indifferent i» called. the 
conditioned stmulas, ines itis ealy responded to oxn- 
ition, that i to say, ater socessal trumurg. 

Beet can be (rained to respond to certain coloam, 
Dae or yellow ; far example, thay are given foc x petiod 
thelr food, say sugar and woter, upoo = dive surtsce; 
this aay leads to the fodhvidvals 22 question alighting 
‘upon every blue surface, whetber food i present spon it 
or net, Tn the same way fich can be brought to visit 
only © vesal of a curtain colour, for expla, xe, all 
otber food vessels of dierent colour beng agnored. It 
‘in necessary fm thia case to ofler the expenmental animal 
Simoltaneously © number of szall vemels of diferent 
colours, and repeat thie several times, whereby food is 
stways contsized only is aoe, camely, the red veel, 
Fish unay abo be trained for sound: if they are frequently 
fd whi a sound of «certain pitch a given simulansonsty, 
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they fay evio ap when they bear this "food note" 
althongh there may be 0 food awating them, The 
‘umber of cases i= winch enimmls can be truined to 
‘eapond to blologicallyindieent stimall can be extended 
indefisitely. The cases of the bees and fish yust mentionsd 
‘were postive treming, that is tm say the experimental 
‘animal frst reacted to the snoondltioned, and then alto 
10 the coaditione stimalas, positively, by moving towards 
it. By way of contrast we have negative training, in 
‘which the experimental animal answers negatively, when 
‘he otimmlm w fered, by movtag away. We allow an 
sarthwors to creep several tomes ioto the vertical Ib 
of a Tthaped. gas tube, when It maches the two sida 
aay it decides with equal froqaascy to go to the right 
or the left, as long a2 simdar conditons exist on the two 
ales. We then close one arm, for example the left, ta 
the aviina, by introducing ax electne circuit, oo that 
the animal receives « thoci every time it creeps into 
this tube. TBe earthworm very soon learns to avoid the 
Jelt arm, and only pames into the right ons. Similar 
negative training can be camed out on many other 
slmals ; an indifferent atioulan ia always aascunted as 
‘the condita) stimalas with « ponisunent stimula as 
‘the unconditional. Thus, for example, the cockroach 
‘wil Jeam, lke the earthworm, to mots tight o¢ aft to 
‘vid panistanest, m fogs a panishment reaction can be 
tmociated with certain colours, and 20 on. Tn ofber 
‘words, tis exey to prove under the implied and cla 
cmelitions which cam be set xp im the laboratory that 
fenkmals af the moat varios aystematic groups are able 
‘to kara, that sto my, ecquire secandary knowledge. 
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‘We find that in natural conditions also, animals store 
vp secondary knowlsige and make me of it in their later 
‘behavionr. Besa, ants, and other nscts Jeam by exper: 
‘ce to iow the surroundmgs of their mets, vo that they 
‘an find their way back from every dizection, On the 
rocky coasts of vanous seas there lives, in the tidal 
regan, the common limpet (Pauile) Each indindual of 
this species retums at every ebb tide to the same place, 
where it remalna unt the sea returns. At the food tde 
it feds upon the small algee of the surrounding rocks 
‘and then returns im good time-—from any divetion whnt- 
coevet—to tts accuntorsed resting place. Tt nds the way 
by relerence to the proulriies of its serroundings; 
if with « hazmmer and chisel the sarfce of the rock ts 
banged, the animal is 00 longer able to find ity old 
‘eating-place, 

To other ways also, many animals are ain to eam: 
they remember the place at whack they have frequently 
ound food. Particularly igher animal, soch as birds 
sod mammals, know exactly the spots at which they are 
hharied, amd where they are sale, Furthermore, ravens, 
for example, are able to distinguish a sportsman trom 
Iharoless pedestrians: deer bre beoome aarured of the 
Inpocnouaness of the trains that thunder past, 20 that 
‘when grazing they do not show the slightest sigus of 
iatubance, whereas the approach of «single permon 
‘ell pot them to fight. Higher anizals kept sn captivity 
stinguish their beepers from other people: sometimes 
‘they val only take their food from the fommer. Wa cond 
Tacing iumumerabie other examples to show that in the 
Iie of animals, their individual and acquired experience 
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plays 2 part sloagnide ther inherited aptitade (or certain 
activities, 

It has already been pointed out that we, from oor 
roman standpoint, are sot able to enter into the inward 
situation of animal which caries ont, by inherited 
‘aptitude, some lind af compllcated activity ; for example, 
‘that of the spider, whan spinning Its web or repaiemg it 
‘when delective. Power of this load is almost maraculbus 
to un, Tn such cases recourse bas been had to the idea 
of iotinet; on certum ses something supernatural bas 
actually been rapposed to be at the back of instinct, and 
Inmuce from other des it bas been looked upon with 
reat disfovous. Bot let vs consider e moment : is an 
{nhetted aptitode for an activity mmething more wonder: 
fal than the morphologal strocture of as enimal’s body 
and the interaction of the plymolagial proceaes ting 
place init? Are, let us say, the conception und develop: 
rent ofthe individual, and the coatiauation ofits bodbly 
faoctions,slrexdy “ explained by ecience , and only the 
inherited aptitude sti “ anexplained "? By no aieans, 
‘Al that f have jast mamed are phenocuma whsch refase 
‘to yd up their iaward snture to oor comprehension 
‘they are one and all equally well “known " te‘ or alao 
equally “ saizowa “both expressions are equily applic: 
able in this context. The acuma) thet poscemes an 
{inherited aptitude baa sot only inherited its various 
organs, bot siso ustructions, 2s it were, for the we of 
them; thie equipped, it tas xo need for inal and 
experience, but knows what todo from the very beginning, 

‘Finally, the following forther question rls: ia the 
presence of primary knowledge more Weuderfal than tbe 
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power ofmmas and animals to soquire secondary knowlege 
and to store it up? Here agem, the anewer is ix the 
negative. For are we able to tate in the least degree what 
happens, “bow we do it”, when we lear something ? 
If the instinctive actious of animals appear particularly 
‘wonderful to us, the reasoa is to be found in the fact 
that in our own bekavioar imtinct plays a very enall 
‘part what we ourelves are scesstomed to: the inherited 
‘organization and fanctioning of our own bodign, and the 
power of collecting experiences. Nevertheless, all this 
‘by no means better Known" to ws, au regards sts natare 
and otigm, than any inbecited apttuda for activity. 
For a very simple reason. all knowledge of this kind 
exceeds our Inman capacity and our power of corm: 
‘prehension by far, not only new and today, but for all 
future time. 

Hitherto T have set peimary and secondary knowledge, 
or action from instunct and action from experience, along- 
tide oom another ; and st mmght thos be tiagined that 
thane notions aze to be taken an the expression of f+ 
reconcllable contrasts. We wil now enquire whether— 
that in the case of animals cr man—activities ext in 
which mstinctive and experiential ements are both 
concemed. Let 1s return to the example of the pownr 
cf beet anul cats to return oma : the instinctive drive 
is the impulse to swarm out, to learn by beart the sur 
Foundlngs of the ant, aad thea to return after anch 
excursion ; at each excursion and each reter, however, 
Individaal experience mast play ¢ part, isssmech a8 the 
‘animal is compelled te keep in memory the detail of its 
surroundings. “The primary part, therefore, ia the Imow- 
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ledge Gat the nest mast be left and then retemed to 
‘again, while the devails af the way in whch this is to be 
(lected are meccdary kecwatge Ferthetmoce, iatmet 
and experience ave mingled in all traning; the peach 
for, end consumption of food depend in themtelves pum 
primary Knowledge, aad are isheited aptitades; bat 
‘when the experimenter eceds m tuning aa xcial to 
seek Ws food at a efsite place oF on a definite colour, 
fespercce fs conctmed ta thle bebaviout ea an ispartant 
cement, 

Jn the various races of animals, the mstinctive aptitudes 
‘are modifiable in varying degrees ; the tastuncts—as it 
‘bas been expressed—ase “ plastic“ to « variable extent. 
‘There are instincts poaveming great rigsdity. A frequently 
yoted cate a tht connection in that of abe (Chahcadoma) 
‘which lms aolitaily. The fecal ballds a number of 
combs, changes each with a definite quantity of honey, 
ayn an ogg 12 it, and doses it up. 2f we bore a Dele in 
a comb while the female is engaged in filling it with 
hoor, it faveatgntes it a trae, te bole and the crcnping 
honky, bat does not repair the damage, bot proceeds ¢0 
Dring to the camd the remaining quantity of Loney, to 
lay Hs cgg there, and to clone the comb, withoatfefarence 
‘0 the fact that the bonny is fowng sway. Hero wo ne 
‘that the Limits of a dughly comphested parental instinct 
can be drawn very sarrowly ; we might suppose that the 
female would repats the Injured com imma, since 
its bodily constitution renders it perfectly capable of 
doing vo. But 0 central cerrosn organiza 1s pot 
Prepared for this activity, The series: bulding the 
om, binging a measured quantity of hooey, laying an 
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xg, and covering up the comb, is edbered to with abuclate 
gidty, with complete indtlerence tothe fact—visibin to 
an obwerver—that the contmuation of the series of 
activites baa been rendered senaclest by a distarbing 
cemest trom outne, 

We have akeedy mentioned a3 an inherited aptitude 
that of the bird for building its nest. At certain time, 
saumely at the beyloning of pring, the bird builds a 
‘eat in accordance mit its speccs, even whea it bus not 
‘taal bem Batehed out in such & est, and has never 
‘ex one, But experience may alo play 2 certain part 
fn nest building, in so far as xn older bard which has 
already trait overs) nests will do 90 with greater sl 
than « young owe, 

‘The drive of the mule bird to sing is inberted, and 
ea when the young male has never heard the nang of 
another bird, it commences ut a given tame to sing on its 
twp account. But mock an snizatl remainn a poor per- 
former ; and thoee males prodoce the most perfect 0 
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creaking of cart wheels, In other species, on the otber 
hand, the young maie under setural conditions ubways 
socks out an elder mals of ita species as a teacher : 
‘what is therefore primary in his cave is the inowledge 
‘a to what Hind of song he is to choose an an example, 
und on this basis ke builds up Mis own powers oa 
secondary imowledge. 

(Care ofthe allping is en iohatted aptitude i the case 
‘of many higher auimals; it corresponds to the pairing 
fnstiner of young individsaln These two drives are 
plastic to a Jrge agree ; ence if we take « yoong bird 
‘rw young mammal away trom the pareats or the mother 
‘mmeduately after birth, and give i as « fostrchild to an 
fndividoa! of ancther species, it contmnes to follow the 
latter, and later no longer recognize its own parents, 
‘Lenoe in this cate there is wo "call of the blood", any 
amore than in the cave of Kuma beings. For the young 
‘bird, the human band can take the place of the mother 
sr the puesta ; if the young ereature bas been accintomedl 
to t,t wil seek refoge is the band apd avoid the parents, 
‘What Is born therefore in the young bind or the young 
‘amma! ia the ated for protection ; but this attaches 
itself differently, and to diferent objects, from case to 

‘The instinct of the parents to cate for the oBbpring ia 
aso psc. Lloyd Morgan esobes an extreme exemple, 
‘A ben three times hatched out young ducks. While ox 
the frat occasion it was eomewhat upeet when the young, 
docks immediately took to the water, it sredualiy became 
socustomed to this process with the second and third 
‘wood. A foorth brood consisted of ber own offspring ; 
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‘when these were RatsSed, the hen tied in all kinds of 
vwaye to persuade the young axinals to eater the water, 
tod cm to drive then Inte it In this case the 
ormal intinet had became very greatly changed by 
habit, 


CHAPTER IX 
Tare psig Sapte benps—tntavir teatg 
1x wat chown In the last chapter that io human beings 
instinctive activities play a very small part es compared 
‘with thove based upon experience. We mentined sucking. 
ad reulowing I new-born chuldren, and also tir 
clutebing reaction, as an example of mbetted aptitude 
for astivity; at paberty, the sex drive appears in 4 
sharply defined form, afte: having ally myzalixd its 
presence at 4p earlier age by variom actions of a more 
ifesed character 
Te was shown in the lat chapter tnt, io the cu of 
snimals, actions based on instinct and on experience are 
not to be regarded ax opposite in uetare, ance the (0 
extremes are connected by merous intermediate stages, 
im which the porely instinctive elesent, end that do- 
‘pendent upon expenence, aw both concerned in Bringing 
‘bout « ceriain activity. Let ws mow sce bow the Matter 
stands fn the case of man. When « chiké leams to talk, 
and to get into enntact with lia surronndings in other 
ways as well, what is pcimaxy ia this activity in the 
iahented drive. The gradual aocustomiog of the child 
to tts eaviroommt ia only sancefal on thin basin If 
the secal matic ie defective or perverse sn st davelap- 
iment, the indivitual i= question is the vietin of am 
sndiem chain of very difica extermal and internal com 
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ict We thas see thet the CRIS must being with it 
into the world 1 certain gcaerel readiness to adapt feel 
moro and sua to the wotid as that world 1 constituted, 
1 the case, however, it is not = matter of specelized 
Inherited aptttade for acuity rach as we find sn animale, 
bat simply the aptitude of xs spaces tp augimalate thowe 
enperiences which are secewory for its existence, But, 
tas we all mow, experience alone i not by axy meas 
suficient for Mla; Dehind tha expeneace amt exiet the 
rive to actvity and to malang use of experience in 
yactice This drive to act and to take part an active 
Iie, ia amettang primary ; the secondary stced-up know: 
Jedge fa simply & means of finding one’s place in the 
‘warkt apd Behaving ia a manner suited to the lapodiate 
situation. Hence, in every action which we perform 
‘upon the Duss of our experience, there a & compoamat 
foupded upen mstinchve dvs; and great isdividual 
Atfierences exat—it is « “matter of texperament " at 
we my-—m the way im which expenences ane rade te of, 
Adtsniaes is which, even mm the cave of adult, the 
drive component is immediately evident, are the absorption 
‘of uoutshnmt and the sexual act. But even ia these, 
secondary knowledge plays = part. There ore very arent 
‘Yanutions as between one race, and one grade of sooty, 
snd another, nthe matter of whes and what u eaten, 
and what is rejected ; and even 12 the sexmal act, the 
Importance of experience and custom cannot be dened. 
A Righer rk stil must be assigned to setions baud 
‘ypon insight, then upon those based upon experience, 
‘What ia commen iz these two forms of behaviour is 
‘huticty, but wheres in the cae of experiential activity, 
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‘here Is a previous stage of trial, practice, of learning, 
it ip charactaditic of ebaviour based pon tnaight— 
‘apart from a short period of iatzncy which say occur— 
‘hat there a a lighining-ke grasp and comprehension of 
‘the situation, Experiential action end ection based spon 
Anaght, ere not oppostss, for the letter may be regarded 
a experiential action of a very shortened character. 
Obvervation of oorcives teaches ws how mumerous are 
‘the Intermediate stages betwoen activites which can 
‘only be exerived alter long trial and practi, such 
‘ctions a8 depend open the solution of w problem being 
peresived by ma directly. Te Intermediate stnget ar 
formed by activities which aze proceded only by a sbort 
Detiod of teal, or in which the perfod of trial becomes 
translated to & meatal proces; and wo te also 10 
doubt justified in amazing thet, i all behaviour based 
‘upon foakht, eater experience of some Kind plays part. 

1 vanat farther be said that any behaviour in which 
4 complete solation is not arrived at also frequently 
Alapends upon insight, For the word “‘inight "is not 
aed in the sense of a judgment of valves, but merely 
to charactert a cxrtala type of behaviour fs which the 
cntside world bes to be deat with. We each know trom 
‘our own experience that there are inmumereble stages 
‘between insight which immediately leads toa trie soliton 
of « problem, and complete want of understanding of a 
situation. Mattes are further complicated by the fact 
‘st between the observer and the person observed there 
aay he © diferene af opinion aa to whether a oamplete 
fclution of a problem bes been obtemed of mot; the 
eran observed may be subjectively of the opinion thet 
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the problem was sched; whereas the cbeerver may 
maletain that it wan only partally acived. AD con 
‘septa dificatcs of this kind disappear when we require 
ts the citerian of insight, oot iamght in a valaable sense, 
Dut only a certais form of prompt reaction, which alow 
af complete santion and alse of part seation 

It would be completely ermonsocs to contrast activites 
based upon expenence or insight wath instinctive actions 
Dy callng then “voluntary actions, for oar wal alma 
takes pert in setting ia motion dive sctions sock at 
‘feeding oe copulation ; the ngans in qorstina send signals 
10 ous brain, and the wil impale thea realts accondingty, 
row the wil i formed in speci! caes of this and similar 
character fa completely impenetrable, und must alway 
emoia oo, Whethet oar will 1s in any sense "res 
(im the sease of indeterminate) cannot be decided. We 
Are mxbjectivey of the oplaloa that we act frcly alter 
conscious consideration of all motives, when, for example, 
‘we decide whether we aball go to « concert of vot; a 
‘wo may bebove that a writer has complete and couions 
freedom an ta whether he wil have ons of the characters 
na play dieoraot. Recent matical prychology maintain 
\bowever, another opinion (see for example, Kretschmen, 
Accarding to thie school of thought, the motives which 
Aletermine whether, to take our exazople, we visit w concert 
or say at home, may never reach our commouinata at 
A; end when the weiter works et Bis play, nothing in 
{t is fredy fooned, or even 2 watter of chance, bat on 
the contrary, the whole work and alls part are daiinite 
snd umambignous forms of expression of its evthor's 
‘whole payehial mae-xn. 
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‘We imow nothing of the part played by coupcioumess 
{a ocr own payetical processes. It certainly plays 2 part 
1 thoee actitien which we describe as ou bighett” ; 
in trial, practice, lewrning, comsiderstion, end in the 
attainment of insight and wo on. Bot how we mumage 
to arrive at « certala Snaight, hew we try out something 
cr lene something, snd bow we pot our expatence into 
‘practice, are matters which we cansot desnbe We 
dave too strong a tendency to expenance everything 
taking place io conscioweness #3 conshitnting out" wef ", 
and to ignare the unconscious, But withovt the latter, 
ccandclomtnees could not wast af all; t would be entirely 
‘without any coot and foundation. [2 the cave of mma 
‘here aze expertentl activates which must fst of al be 
lnarmed and practiaed coomcionaly, and oan thea be carne 
out without conscoumess playing any part in them; 
refer to cyclmg, winding wp a watch, etc. Actions of 
‘thin kind wre called “ acqewed eutomatisns. It would 
be entivly erroneous to regard them as equivalent to 
Instinctive activites. In the ciue of iortiet, we ane 
Aeakng with primary knowledge, sxherited aptitude for 
activity ; acquired entematism, on the other hand, is 
secondary knoteledge. 

Finaly, we may refer to s forther misuse of words, 
Occasionally, instinctie activites on the one ixnd, and 
extrem: experiential activities, and also behaviour baned 
on insight, oc the other band, are distingusbed 2s 
 nconscioua” and“ conscious" achans. “From all that 
wwe have said above, tus distinction 1s pot allowsble, 
‘For in tha case of mankind, the degree of consciousness 
may vay greatly without any seleence to the relative 
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put played by instincive and expetietial elements in 
ctain activites, And ix the case of enimals, the dla 
‘nction between conscious end unconscioas activitien is 
riled out extrely, ance we know nothing whatever 
concerning their corsciousess. 

‘“Inbors ideas” do not exist in man He brings 
{nto the world the aptitude for acquiring in a contnaally 
amcresing degree, ix the course of bs individual develap- 
sent, concepts und abstractions; « definite morality o & 
definite dea of God are 10 more bars ia dura than wre, 
for exirple, the cuncepis cha, tree, here. He saxply 
‘possesses the aptitude for acquinng such concept felating 
to his environmental conditions ws ate brought to Bim 
by Bis felow-men, He forther posses the aptitude 
for absorbing the mera) and relgious standards which 
‘te vahd in his eavizenment. Ox an Jung expen it 
vomewiat differently Morahty is aot forced upon ws 
from Outside, we have it ia ourselves « jrson-—vot the 
specal nw and the single cule, bot morality 4s rock.” 
11 mankind possemes inborn ideas, they would be matters 
of Iighly specaind primary knowledge—a primary 
knowledge sock as the spider, far example, would powees 
conceming her web, if she were canscioas to the sama 
agree, and m the sia cancer, a8 man. 

aman concepts and ideas are based upon primordial 
sptitudes for ccacton, which are abo sharai by animals, 
‘A lacge object moving qoickiy, xn approaching bout of 
prey, will cause meny animals to take fight or asume 
1 defensive position ; itis on this bass that man bas 
developed the cmcept of “ evemy”. A yoorg chicken 
does uot yet know the diferece between what is elfble 
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and what i uot; at iat t pecks st every mall object, 
ft an inkblot on the ground, and at its own tous. It 
nly gradually earns t dastinguich between what is 
food and what la not, On such a basis an this, 
man has but up the abstraction “food”. We owe 
to the peychiatrst Sommer the following important 
observation. In the case of mankind, we have cases 
of medium fecble-emdedgens, in which ebutract concepts 
are completely absent ; nevertheless a patient of this 
Kind ponmeaen a divect understanding far the thlags 
jin Ris environment, a certain practical senge, which 
‘enables him to camy out, for example, all sorts of 
houehokd dition Socamer concludes that mdenitanding 
‘tnd gsight—mmt be pomble in the absence of 
abstract concepts. This is of importance in the preset 
connection. 

‘Behavionr based on insight, that is to say the instane 
‘taneona grasp even of xp enticely new situation, bas been 
‘observed i the case ofa mumber of the highest vertebrates, 
‘Among these we have the isvmtigxton of W, Koehlar 
and Kohts, on chimpansees, Yerker ox gonilat, Bierens 
da Haan ca one of the lower apes (Cebu), and Herts on 
ravens. All thene investigations were cartied out wth 
‘he nzictant method snd accompanied by eritical weamina- 
tion of the remits. We may hope that investigntons of 
‘this Kind will be contiauad, expeesaliy with reference to 
uch animal as dogs end pests. In this conection 
1 sof importance always to bear in mind that the vations 
species of animals lve each in a specifc “ ruomnding 
‘world (= von Uceitl's sense}, and therefore that 
Taman things are quite diferent from dog things or 
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pant things. Hence we maver do fll justice to a dog 

‘whan we require it to open doors ar learn to choose 
iderent coloery, and then deduce ite capactien fom 
such teats. On the cantrary, it is neomaary ta set it 
‘problems which actually beloag to the dog world, to 
dog sruation, The comesponding case & given when 
Plowman, for examplc, are caused fo ran in a maze; an 
experiment of this kind cuz never enable us to find out 
‘ul the possibilities iden im that anumel, A maze has 
44 much closer correspondence with the eavirooment af 
rata or mace, and it i quite clear how different rodeats 
and plgtoas must be from one another by reuson of the 
completely duffere:t kind of organinatin of the particalat 
cexviroameatal world 

Lovers of animals are very fond of dlacuacing the 
question as to whether, or bow lar, animals exhibit 
Debaviour based om innght; pertculaty, of course, thi 
own animals, The lover of anguals generally tends to 
overestimate thelr powers, be looks upon inhertted 
aptitude us insight, bot his worst aistake of all is to 
‘humanize in a natve way animal behaviour, and to over- 
look the fact that the surrounding workds of his dog, bis 
‘nt, and Bi canary, ae quite diferent from hie ora, 

A special form of behaviour based ox insight, the ove 
‘and cosatrection of tools, Is met with in apes, The 
shimpanze is capable of fuming a stick into a natra- 
ment for acquiring a trait tying outside the bars of bis 
‘cage. W. Koehler bas observed that some of the animals 
kept by him were uble to push one bamboo into the end 
of another oar, of even to add to this s third, wbeo ose 
stick alone wes too short for ther purpose if the end 
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cf the eticks did not ft ons ancther at Ast, they were 
(gamed by the tasth wotl it was possible to Mt them 
together. ‘Two or three boxes were pled one on the 
‘up af mother, io order to reach a fruit attached to the 
root of the cage. 

1 the frut was ontalde the cage and beyond reach, 
Koohler obverved chimpanaees, and Yerkes gorilas, to 
‘throw all sorts of objects, even strew, for example, 30 
ite direct, and thus set up « conascbon, no matter 
1hom none, between theres and the gor. On eecazat 
of the insuperable extemal dficuites, the apex’ problers, 
that of rachmg the trt, could not be wclved ; and not 
‘only for the observer, bat alio obvocsy dor the animal, 
‘the throwang of objects towards the fruit was merdy a 
sobetitate action end cot a sehition; ths could be 
edoced trom the animals whole bebsvioa—or in the 
wecse of our present caode of expression. it could be 
‘undaratood mympathetically. 

"Tool" isu quite gmeral tec for ax object extemal 
to the body, and ased by man or animal in edétion to 
‘uric own arguna for carrying out any activity. According 
‘to this definition, the weaver ants living ia Ceylon also 
‘exhibt the wie of toola. These animals baild nests in 
‘toon by a mumber of workers each suing x larva of thelr 
own vests, and sticking the leaves, laid together by 
other workers, by meant of the secretion of the lave. 
“The Larva may thas alm be described es « tool for it ts 
comicthing extercal to the worker's body, which it wee 
{i addon to Its own ongans for apioning. This form of 
‘he ute of tools is, however, scmeting quite diffrent 
from that of the epes. For in the case of the anta, we 
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are dealing with an inherited aptitude for activity, with 
rpelmary knowledge, born So every woker ; there can be 
‘Bo question of uctivity based apon insight in this case. 
‘But in the uso af toole und in the constraction of tools 
‘by ape, ioight plays s part; for these forms of activity 
fre not inborn, Dut may arise spoutaneonaly to sultable 
‘tuation a9 individual variates In behavioae. 


CHAPTER X 


‘eomety, fa mam und enamels eee nes ae 
‘Wr said fn an eutier chapter (Vi) at mating, family, 
‘nd society should in the eave of exis, be regarded 
‘nperinividaa wiles. Obviously, the Seton ofa whole 
can be extended to cover other car in the crgpnic 
‘world, scoring to the purpose in hand. For example, 
‘the totality of plents found in a definite limited space 
may be described as 2 whole, for betwee the sagle 
indvidans of the wae and diferent speio ving along 
tide one another, the most varioms reciprocal relations 
teit; and thew relations are not woly ia the form of 
futual competition, bet may sho iavoive exchange of 
taatarial and henen be raged an of mutual nvantage 
(ie Zimmeroazs). The botanist calls ch commsities 
of plas, fo which one individeal i dependent upon 
Another und sands or fale with it, amoiations. Tt ib a 
‘problem for plant sociology to investgne all the relatca- 
{ip occuring between plastn. We ae als able to take 
lao» consideration the animals wich inhabit » certain 
locahty, together with the plants; then again we may 
speak of whole, fa on the one bind rial ie withoat 
Plants would be ixpenile, and oa the other band, the 
Plants are iffomncad ithe mot vations ways by the 
[Presence of thy amas, Wim of this Lind ere rlld 
‘Mowoenee ;accarding to the matarn of th ail, cate, 
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und other external factors, they are ently diferent in 
thee composition. A pend, a sect of rivet, a mountain 
saoge, and 30 00, all pomcse their charucteriticblocoo- 
ooes; the investigation of biocomoses is called biocoe 
rota” 

Ta the prosent conncctlon, Rowever, we will mie the 
concept of mpetndividnal wholes to enizal mating, 
sclmal families snd axsmal mceticn 

‘Thme wholes are the problem of animal snlology 
(ee my book with this tutle, published in 1929). The 
‘three forms we Bave mentioned of animal association 
everve speca) mantion hare becasue try take elect 
simply as the result of factors which operste in the 
{individuals concerned trom within. Monogamic animal 
mating foe exupl, i the narse gives to the pbecomenoa 
‘hat oe male and ene female unite and live together 
for a longer ex shorter tine ; in thy eae of mtny bards, 
the two partners thos usted remain so for bfe, that is 
tw aty, the eating doesnot cease at the end of the paling 
season, but persists aver the period of sexual ret; ths 
happens in the cage of ravens, parots, inks of prey, ete, 
Te is cot external eompulton that Keepe the aniauls 
together. Por whet in ell the world could lead the to 
partners to remain togther sot oxly during tbe semua! 
perod bot sho daring the azercal, i not thir owa 
Inset to set up sock union; the iutiset for meno 
taal matog? 

‘The same 1 tree for the animal fammly and animal 
‘sodety. No external power conk) compel a pair of birds 
to take care of, to guide, and to defend their yorng ; 
x the coutrry, the drive ts cary oot all these feuctons 
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actu upon the two asinals from within then, and quite 
rectly. ‘The parental instinct ofthe parents coresponds 
1o the instinct of the young to attach themselves; the 
sives pomeeed by the single indivigoa tie Jed to the 
animal family becoming 4 superindividual whole ; these 
ives may be gazmarinad asthe inatinct to farm families, 
‘which exhibits tue m the cae of be indivsinal members, 
father, mother, and young, each in 1 specie manner, 
‘There orwie existe an instinct fot social aggregation, 
‘which inthe cave of ah, birds, and aml, for example, 
attaches the invidual animal tothe foci or Berd. And 
‘this instinct cages the idividual to Become realest td 
ven to waste away, when it is mparated frum all con- 
nection with is ows kind. 

‘Mating, famaly, and society of anumals may be yoramed 
under the term "true societies”, We mast distingus 
‘them sbarpy trom thote chance aggregations which are 
the rent, not of an inward instinct, but of wome external 
factor, Writers tera them areocahons 3 contrasted 
‘with soadtes, and bitherto T have followed this tero- 
logy. But thas led to many dficsities, ubove all ecavge 
4n plant sociology, an sssocvation in the term given to a 
‘numberof indlviduale ecnnected with one asother phyio- 
Jogicalyin the doset ponshis mannes, whereas in snioal 
socislogy, the term ustociation has hitherto been med to 
describe & collection of mnimals brought together {2 one 
place by some exierzal factor or otber, and remaining 
there for a longer of sorter time without any relation 
(0 one anather. Tt appears to me, therfore, desirable 
tbo longer to call such chance callctions of anmels 
amociations, but to give them 2 new dexigatin, 
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"TCaclic il ing ain ilk en 
a lamp ate congicbations A single individual does not 
‘come there to astoaate with the other animals, but le 
attmated by the extarmal factor alane, the light ; and 
‘his attracts each animal without any reference to the 
others. Other conglobations are callectlons of file azz 
other insects on & plea of putrid mext, of greem-Sy 00 
‘twig, of cattle around « watermg-place. It is therefore 
always an external factor which rings the animals 
‘tagether at the place in queston, end they never come 
together there on account of the other animals, It ix 
at first only « conglcbation which reealta when we bring 
higher anizoals, for exuople birds or apes, together in 
‘a cage, oF when children aze esllected in a school clas, 
reeraity la a squad, travellers ia « mitmay cxrnge, as 
hance bringn it about. 

‘Whether coatinved emstence of animals in a oon 
obation results ix the development of » society depends 
‘upon the organaation of the particular species. There 
fre agumals which are entiely incapable of entering into 
any Rind of relationship with other mdividuals, or at the 
‘most those of attack and defence, and now and then the 
sexual act, Such animals we may call aswcudary, In 
‘their case, every individual ives for himself, without 
any reference to whether tw alone or in the neighbourhood 
of others of its species. The lower animal, beginning 
‘with the protozoa, are throaghout asocietary, and it is 
uy in the highest animale that we fod species, the 
rmasubers of which caz form relations with ooe another, 
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Such apocies we called sccisary. Among invertebrates 
‘imetass) we may mention the cuttle (ccptalopodi), 
among the ioooets those that ve ta “states” (bees, 
ants, acd termite), and fioally exon the wartebrates 
sve have particularly birds and mammals, But oven fa 
‘the Mtar clases there ate asacetary speci, for example 
‘the cuckoo and the marmot. 

The we of the designations sodetary and asocintary 
smubies ufo avoid the words rola and atccie, Hitherto 
ft was common to speak of social insectn and socal 
ftnimals, end of socal selatioeshipa between indvidnal 
ssnimmals ; it was theo trquently peomeary to deal with 
‘the double meaning of the word socal, For i its human, 
‘application this term bas two senses, namely one foe 
from any reference to value, in which it merely ataten 
‘the presence of some kind of relttionsop between diferent 
‘persona ; and on the other Band ene implglzg valoe, in 
‘which the dilferent forms of reatanship are divided 
mally into higher und lower. On noconstof this double 
mening, the Word socal has proved unsutabl for enizal 
rycholegy. 

If asooetary animals ave Meonght together at ons 
‘Place, the conglobation remains sock, however long it 
fexistx, This can be ctnly shows by bringing, for example 
protoeoa, dies, or any kind of worws together in a vemel. 
Hon the other Band, we are dealing with sooetary animals 
(of Iruman beings, which ae of course aocitary by uatare, 
‘he mest varius relaticas soon use between the indi 
viduals concerzed; the conghbation thas becomes 
vexioty. We can obeerva tha at coce whea a munber 
‘of fowls or other birds, ox apes, aze brought together in, 
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exe In the sume way, men and weomen brought 
Aogetber by chance son set up meumerable bonds of 
ektlonship, and if suficlent time is allowed, the single 
individuals develop into x wocety. 

have already sald that itis a tan for animal socalgy 
to dea! with enumal mating, animal family, end animal 
teriety. Occasionally the queatcn ts raised whether it 
{a permiala to speak of such a thing es asia! sociology, 
‘This objection bas been raised by profenional sooologsts 
ofa philaopile type of mind. Tt appears to me that tia 
view is bared—to pat xt erodely—upen an overtime 
of mankind and an ooderestimate of animals, It was 
opposed that the iaalintioo of human mariage, fay, 
and vociety had come about by rational thooght and 
reaalting agreement of opmion. ut Ut this latter idea 
{a porsued toss logical concson, mariage, family, and 
society in mania actually eppear as busines or exonomic 
‘umhctalangs This leaves ost of acount allogethe tha 
completely rational element which dives the mdividual 
Imnman being at a glven time to unite with another, to 
feud « family to taku car af the progeny in the moet 
sel-deaying manner, and aso to unite wich other human 
‘elags to form «society. 

The ebjecton can be made that mariage, family, and 
todery appear in the most varied possible forms in 
erent races and in diferent sections of society, and 
‘hat in marrage weave along with macoguny, pl¥ayy, 
and as a rarer variation, palyandry; beaoe it may be 
raid Qat a commen dmeninatar cannot be found. 
Whoever argues in this way oveiocks the fact that 
Tpdund all tose phenomena these is the prizary drive 
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‘tm form masital, family, and socil connections, and to 
full the demands resulting frac soch connections. This 
societary drive ig—llin most other drives ia oman 
beings also—very plastic, and thus my find expression 
in the varlous forme according to the environment Into 
‘which the individual penon is born. But it must be 
aawayn present as a foundaton, sce otherwise marrage, 
families, and societies, would never came into existence 
In any form xt all. Whex na ven penton the socetary 
‘nstinct a developed, whether as regards martage, 
family, or eocety, the most severe conflicts are inevitable 
and it la generally not the case that the person la queaten, 
faily in only one of these three respects, bot equally in 
all of them, Tf, therefore, I were asked ~ " Are we dealing 
in haman marriage with a besiness arangemest, of with 
‘mystery ?“, I would aoeeer, Rath with the latter 
for it appears to me that the irrational element ia far 
‘more copcaned in mamage than the pare questic of 
mutual arrangement. The same is cbvouly true of 
{amily and soctety. 

‘We have to mmagine that is the far distant epoch 
when man grew up paychicily beyond the animal 
‘word and became what be is today, masriage, family 
‘and sooety already ensted, and whm man then begs 
to inflct about himself all he could do was to sanction 
these shmady exishng inetitutions by rational caneidera- 
‘tons formed afterwards. 

‘We will now rotum to the question whether it is per- 
aisuble to speak of smimal sociology. We see that in 
‘many animale, a tingle male mates with a single female 
and this conection may last their Hfetine; och indl- 
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vidual auociation of the two anual with one another 
‘Teall monogenic animal mating. We have Lee the same 
drive wich leds a pair of human beings to remain 
‘gether fr Une letze for better of worse, Hence 
in man and anmab, monegamic mating resis apon the 
sme Vass; only ia the cave of human bei, thelr 
auch wider peycical development allows them to develop 
‘the relationship between the two partners to a touch 
rmoce ifarentinted degree, When un asimals mala 
colieta several femalea around him—jurt at in many 
‘ices a man may ary several wivey—we may call 
‘this polygynic anima) mating. While in some specits of 
animals the lastuaet for monogamic counction is charac 
taditic, Ia others we have an instmet for palygynic 
wilances. 

Monogaasie 2 polygyaic saating of anual late ether 
during 4 reproductive period only, when we may cull 1t 
oct ptiod oF sensoal mating; ot the Individuals in 
portion comain mandated for « longer peed and even 
for life, and thus we my term permanent mating. The 
following datineton fe alo of importance. When the 
individoals which have mated separate fro thes folloms 
of the mame species, we may speak of soitery mating: 
‘we apuak of acletary mating, om the other bad, when 
the mates live together with otbers m flocks or herds. 

iyandry i rare i the ancl Kingdom ; when i ooru9. 
itis sdwaye connected wth the female sex being eonsee- 
stbly large physically then the male. 

‘So fa, nine dereatextegencs of ania mating hove 
‘een sistnguisbed. 

(@) Polyandric, solitary, seasonal mating. Polyundry 
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oonur only in the case of certain invertebrates, Iu the 
ase of the scawarm Bowihe, ior example, up to 
twenty dwarf males ewociate with every fomtle, and 
Jive in her proboscis; im certain spiders, two males 
‘ott the female, and repeatedly perform the serual 
act. 

(@) Monognmic solitary seasonal mating. In many 
species of beete, 2 single male ane female remain together 
{ors sumune: ; tne sume is true of many 6sbes nd fogs 
sd Jn these casen both parents, oF ene at east, may also 
‘tke care of the progeny. Many birds aad all bouts of 
‘rey pair monogumcally afresh at the beginning of each 
reptodactive 


pied. 

(6) Mouogusic solitary permasent mating. Taio forma 
fof mating 8 characteristic of many birds, ‘The pair 
emmnn together even during the sexes: peiod. It i 
Ao found in the cave of the orang-ctang and. probably 
fn the vanous spectes of rhinoceros, 

(2) Mewogimic weistary seasonal mating. Ta this 
category we have meny binds wivch build their nets i 
soonins, for example swallows, io which the pasrs may 
remmsin together only for ope newting, and change their 
partoera for the next. 

(@ Monogamic socetary permanent mating. Stkt 
monogemic nad lleloag pairing 1 found in the flocks of 
‘many brs, for example certain parrots, The existence 
‘of monogamic pairing within the Berd ie now eao proved 
9 the case of the gona, 

(1) Polyaynic solitary seasooa! maticg. This form af 
rtting, fs which the male Kes with rem only ding 
the reproductive seuou, and exparste from other of its 
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species, is found ix buthlbes, dephants, many specien of 
deer, antelope, mld sheep, and wid goats 

() Polymynic sobtary permanent mating. Here alo 
‘the mals remains together with his hare for a longer 
tne, but Ukewise apart trom others of his spenes 
examples ar the domestic fowl, the fam, the vieana, 
‘he primitive wid hone, the sebea, the wid se, the 
Ikangnsvo, and the mactco, 

(Q) Polyaynic socetary seumnsl mating, fa many 
specins of seals, for example the American furl, the 
sale collects around In a harem for the duration af 
the reproductive season: sometenes nomcoun malet 
‘with their hurzoe are amecibld at tht moe place At 
fiat forions Sighting for the possession of the femalet 
occurs among the males, uti gradcal mutual recognition 
sd litation of inert is Drought abot. 

) Polyeyale socletary permanent mating, In the hers 
of any apes, for example the baboca, we cx digera an 
organisation of this chorucer: each adult mule, of which 
several or even macy are present {sa herd, exlets a 
Iarem abost kum. The restitution of « harem remain 
‘sathanged fora cauderble fume 

‘The animale salted with ooe another monogamieally 
or polyeynially maintain their usions mare or ies fasth- 
fully; here me have bok specie and dividual diferences, 
Monogamy is stretly maintained among canes, sana, 
‘and geese: in other specine of binds, smfithiniees 
cocur from time to tine; we then speak of eccemory 
promineity. We mart dutlogehs sharply botwom to 
forms of promigaity : promiscxity as 8 normal thing, 
‘o mating at ll occuring ‘a the species in quetion: and 
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accessary promiscsity occuring in many species alongside 
rating. This later form is, as we Imow, not encommon 
among mankiod ; bot in spite of eater staterenis to 
the contrary, promiscuity as 2 normal thing is known to 
‘ua nalther in any past nor axy present~day race, Among 
binds and mammals we brve, elongeide macy species io 
‘which mating regulary takes poe, a few specs In 
which mating is regulaly sbseat ; in these, therelore, 
promiscuity is normal Sock species are the game- 
fowl, Nerth Americas cattle-berd, cuckoo, bat, bisan, 
ure, quail, und pheasant. In the case of luck-cock 
and capercalsie, the relations of the sexes approach, 


In the case of many Zower animals ving in water, wo 
{nalvidaal sexual rdatonships whatever ems, both tale 
nd fecwle dacharging into the water thei sexual wcre- 
tions, the ova being thes fertised in many lower 
‘simile secual xian takes place, but the verutl act 6 
repeatedly oF frequently performed in a qute unordered 
‘manner, between anizals of oppoie sx, so that promise 
caity % comal Bot the farter we ascend in the 
eclogicalmytem, the more frequent becorse the casea 
‘where an fodividalalbanee of shorter or laoger duration 
comim between the semal partners, whether monogemic 
cr polygynic; in other words mating takes pace. 

‘The asiza family aces from amma! mating, when 
the individuals ic question remain together for a tine, 
‘Aczaedg as both parents cr enly onc remain with the 
sping, ot an the ofspcing aleze cemain together for 
4 time, we dotmgsish the parental family, pater 
family, maternal family, ofisping famaly. 
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We may describe as animal societies the shoals of 
fish and focks of buds and herds of maxmals; many 
‘abo of the invertebrate cephalopods form shoals. Chief 
‘of all, we have the *staten™ of beet, ants and termite 
(a von Froch aud Eacberich). In societes of binds and 
mammals, monogunic axocations and Sardis may tale 
‘part, and many animal weit consist wily of mdvidaala 
‘ited by mating and by faraly relations Mating of the 
latter Mand has already been termed societary. 

‘According to the period of daration of annal ocitis, 
they may also be divided into clea. We have temporary 
ocean i the wandermg sarc of locusts and drags 
foes, These snimals ae as « rule sobtary, and when a 
umber of them are found together, we are confronted 
‘with a conglobetion. However, a drive to wander may 
snddealy arse un several mividuals together, they dy 
wey in a cloted swarm, and on thelr wey attach all 
‘mombers of ther species to them. But woooer ot later, 
‘his nomad wocety beeaks ap again. Seasonal societion 
fre cf somewhat longer durttion ; they remain together 
dung 0 year. Many birds and mammals tive together 
{2 socaties only during the anual sexual rest period, 
hares is the reproductive season, each monogamlc oF 
polygynic fanily separates from the otber members of 
the species (the fst form ia found in many igrtocy 
binds, the latter ia the nxndoo and Todan bull, for 
example). Others lve in societies for the whole year, 
‘at the simacture of these varies greatly from one set90 
of the year to another ; for example, the ends of the far- 
eal consist in the reproductive period of males with 
(dele harems, whe inthe peciod of seaal rest oles and 
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eames live ix separate herds. Permanent sacieton may 
‘be formad both by ansmals exhbiting seasonal rtting, 
and aloo by species which are peumeneatly capable of 
sexual union (for example, rodents living in colonies 
show sensoos! rutting, and are mooogemic; whereas 
‘many apee are permarentiy sem; tbe gurl being 
Banopamic, the baboon poiygyaie). Every wach society, 
‘terelore, ib mastrcted of a number of moaogemc or 
polyaynic matings and thei ofspang. A peculiar form 
of permanent socety Ut of the“ atates” of sosetary 
insects (ants, been, and termites) 

It Us always inward compulsion and wbibiton, which 
regulate the living togebar of anamals, mrting, aie, 
or vcietuea. The supreme pemapie isnot naked fare; 
‘ia only pays a part wise itewnclable diferencen 
orar, Tn animal soasty them ina 30 veate a state of 
confusion, either in sexual, or in any other respect, the 
amie beng of course tee of abana society. Let na 
take a3 an example « Sock of nesting wild or tame pigeons, 
‘These animals live menogamically, nevertheless accessory 
peoslecity oocure, inasmach as the serua) pertern aro 
cvcasinally untaithfsl. It woo! be a complete mistake 
‘to expinin the mamtenance of monogamic relations 
between paits of these birds merely on the basis of general 
‘want of opportumty for uafethfaloent For « soaetary 
crgusimtion can never be durably foméed on. ich 
external chasom, evec an orgezation suck wa that of 
Pleroan. The mort important roquldte i= always tha 
Inward peedipostion of the animale coaterned to a 
efnite attitude, their inbected lnstinctive reaction 
towards the extarnal world. Thi I, of ome, suppariad 
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Toy many accemory factor, such as fear of the sharp 
Deals of other pained pigeoos, inicsive cceupaton with 
neat building and care of the oflapnng. But the primary 
‘thing is the monogamic pairing ustinct. 

In the foregoing, we beve dexribed the tues foras of 
sodety : mating, famaly, wad socal organization, as sper 
fndividaal when, while we are of courve at liberty in 
ther conmectons to vet wp the Sction of otber super 
fndividaa! whole We minted mating, family, and 
‘edety, for the rmson that they cesult from individual 
smociation which dove not depend oc chance ot external 
compalica, bat is governed by a drive, operating from 
within, Ax members of a society, the Socividuals ia 
squetioa booame a8 it were parts of tis new whole, and 
‘thn bebuwiour can only be understood when wo take 
{nto account thai relation to thle whole. 


GHAPTER XI 
Syommpay and ate —Unteradng and commen. 

witwbee 
‘Wr bave tee seater chapters how greatly the behaviour 
of wail is dependent wpos intemal phyrinlgio states; 
for the hungry animal, a ploce of food has the character 
fa go0, and i ster afer with every avelable mexns 
ter hanger iv satisfied, fod ban lost its actunlty and 
eraims tmoticed. The mee is tre for al other thing 
the animal's wack, ence we are jstied in saying 
that ene and the same individeal ves m a completely 
Aiterent world according to its physiclogkal state, This 
rule may be izmediately trusted to mankind, We 
faust further add to tha that the anlmal’s world may 
hange not oly fron within the individual, by te 
dition oF renova ofa sagle thing, t may be completely 
stared ta saokn. For the rdividaal grape its outide 
sword, not additively, but as a whole, 40 that every single 
‘Ding ln it interact intensively with every other. The 
ppesrance of an examy, for example, fnmdemetally 
(ounsfoum the muzcunding work! Suddenly, same Dhings 
Jona thee actuality, whereas others bectse of importance 
fr avoiding o fighting the opponent. ‘The sume's tue af 
‘te diaappearance af lod x of thesexaa) partner; 3iherto 
Jndlicren things axe made gat ofthe exerual wal if 
‘hey are able to serve the restoration of the cris state 

= 
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of afin, A pectlicr type of mureandiog world is that 
‘in which the goal staven for is for the moment absent. 
For exampls tho bee, acting upon its primary knowledge, 
‘eect ower; and i, when its aay from the hive, we 
remove the latter some distance away, it secks it on its 
zetuea in the old postin 

Regarding the matter from the point of view of the 
final rest, and ix the fictional sense, we ety epaaic in 
‘both these cases, ofa search "fora thing ofthe exterzal 
‘world which ia uot yet parcived, without reference to 
whether anytlang corresponding thereto exists in the 
Dee's comscionameas. Other anuaals also search, in many 
cams, for a goal outnds their immediate perception, 
‘Whether it be one that bas net yet ome within the mage 
of their sense organs, or one that has subsequently been 
Jost hy some chazce or anotber. 

‘The behanoar of animals 16 not deoded alone by 
physiological states winch the obucrver can dretly Gate 
‘mine, auch ax hunger, setisbuctn, capenty for paring, 
‘tigoe, and vo ca; thane la sommthiog cise preset ia 
sdition which we must dexzibe a spontaneity. Activity 
ocarring spontaneously cannot be regarded marly ay 
something Lappening by a release ect; it is therefore 
‘ot a newly appeanng extemal factar which canses the 
cduange of behaviour in each cases. The whole istemal 
situation may lead to the gradual ripexing of an impulse 
ta acne ot telex me activity or encther, so that 
shange in bebaviour is prduced withoot exter infuence. 

Te was u fundamental mistake of eater anthers to 
stsume that th animal is “the save of its veromndings ” 
eof ita see organs "—as # was exprened—and was 
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thu obliged to follow every sensual stinulas, On the 
contrary, sease Impecsnons aze enly guides to it. In 
crrtain cases of course, the intra-central attitude of an 
animal may be decisively infhuenced by an external 
factor, or example an ecexay, of by an inward phylo- 
Jogical factor, or example buoger or want of air, But 
apart from these and simllar causes, an animal may act 
spontaneously is x manner wloch cannot be predicted, 
‘Aa animal may ron away, By, or swim up, spontaneoealy, 
‘hat is to say, without any change fn ity surroundings, 
‘Whether, where, and when it an dows to reat wre oo 
decided in the frat place by sts spontancty. 

Eanoe the wnde inspremsions which the animal {s ooo 
tisually receiving are alweya followed conditionally only; 
‘pomtaseity may lead ax object to suddenly eanume the 
utracter of « goal, and finally Urwin to lose it agin, 
‘This brings us to the problem of attention It is true 
that bilogically important factors, rc as food ot enemy, 
may be able in many cares to attract attention, But 
Deyoad this st 1 spontaneity which decider m the case 
of asimals, whether anything im thes stroundings call 
squire actuality oc lar st; the direction ofthe attention 
towards any object isnot « reer proces, bat a bigher 
Intea-centeal ut. 

‘We kaow in the case of man that x change in the 
caterma! situation may eve the most varied effects, 
sch as accceration of the pale, palpitation, perspiration, 
‘thushing, trembling, even hair standing on end, and the 
‘ike, These physiological procenes ere the peculiar forms 
of expremian of intemal agitation. Along with these, we 
say have movements of certain groupe of uncles, sock 
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as those of the face, the ares, logs nd so on. Farther. 
more, in the case of max, we ay ive (ears, iaughter, 
‘whistling, or even song. AI these things may take place 
4x simple forma of expresion, for example, oven is the 
bvence of other penne. lf ¢ sand permon ie prsent, 
tne in able to understand the payehlcal situation of the 
rst by observing the frrs cf expresson, This frequently 
happens without the Mint icdividual having produced 
‘theme forms of exprmsaoa with the object of bringing 
bout understanding with the second Funuly, we have 
‘the ease when forms of expreaion are ated at a means 
for efiecting un undertanding with © félow-restore, 
and hence with the object of mutual undertanding, 

‘We have thas defined three positon: x, The form 
of expremioa appears without ita coaching or being ia- 
tended to reach another pesto. 2. It produced without 
reatenoe to & second parca, bit is neverthlem grasped 
and understood by one. 3, Jt 9 intended to be under 
stood, and to bring about mutual comprebeasin. 

Tn the cave of makied movements of the Inryax may 
‘bo be forms of expressen, and these lead mm the simplest 
cate to expressive sounds Beving no conceptoal meaning 
Sounds of this kmd have led to the formation of human 
perch, Such a thing as conceptual speech does oot exist 
fn the came of animal, but muteal understanding may 
poverthela be brought about betwien them ; only, 
lbowever, among the highest species. Many animals make 
ae of the tail as an organ of expression ; this is easily 
obeerved in the cate of the dog, the equi and others, 
1 any object of interest, soc as piss of food, o 
member of the same specien appears within the rphere 
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of obwervalon af such an animal, i tal may ezhbit 
lively motions whle 1s body renaics sil The intr 
coma exctement “fas of” in this way, ite prevented 
froma being dammed up, ss bas been sid. Similar dig- 
change of excitement is seen io the caue of @ penx who 
{ape wit his Sager oa the table, when aay other reaction 
infor ths tme unavalable. The tail waging of acu 
which we have mentioned is « form of expresion pro- 
laced without refzeace to other anizaal: but bow far 
cers ar alo ble to grasp and take nose of it, requires 
further investigation. man beloge at mxy rate tale 
{t ana quite dete sigaal wim 1 dog approaches them 
‘wagging ts tal, Otter forms of expression found 
snimals are sound of various kinds ; the song of birds 
sho belongs is this category. A tard may sing without 
1 member ofits own specie hing in the neghbouthod ; 
it is then 1 matter merely of the ducharge of int 
femal excltement, such as ocouts in eoanection with 
‘the general mbanonment of le phanozena atthe pairing 
period. But the soog may also serve to eatablah 
felatumalop between male and female, for it may be the 
mousy of rvalry between two or more smiles Many 
forms of expression of enkmals such as ising, saci, 
Datlang, erection of the feathers o€ Dairy, ae taken by 
other asimala an a warning igual Tn all chase forms 
of expremin we we deaiog with inherited, that m, 
factinctive, reactions, and the alam and recoil produced 
‘y them sales instinctive. Whether o how lr experience 
say alo take part fz suck defence and repulsion pecbably 
varies from cane to cam, 

(Other forme of exyrenian ee the stroke ofthe axteane 
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‘whiet the individual ant gives to another ast hia 
"filling" transfers specie slates of exitement from 
cone azine) to another, so that deinite actvibes are 
facited, rach ab feeding, search for food, common attack, 
‘ight, ee, 

‘Many birds apd mammal exit « sound at the spproach 
of an enemy, and this sound u taken as an alarm not 
nly by mambers of the sara species, bat alo those of 
cotber species, For example, the socalled warning cry of 
‘he jay causes all azumals fo the wood ta start. The jay 
hry no means ees with the mtextion of wating the 
‘maining creatures is the wood ; bat the expresave 
form af the ery ix taken as as umportaat gual. In the 
latter case, experience plays a deco pest, The reaction 
4 the oy's cry ls wot anborn: the animals living in the 
wood have learned to connect danger with this cry (& 
ialogically indMtrent atizlus bas becom associated to 
them with an woconditioned stroulus), and thus vecondary 
lnowindge 8 then eared ove frm: one gaaeration to the 
next by the example ofthe parent, 

Tnting somads are to be regarded as siting mutual 
anderwtanding; finches, for example, when pasing to- 
ether tyvogh the wood, make contimmal sasnda, winch 
serve to hold the whole lock together. Bodily movements 
of the most varied form may be apped to bring abost 
rmatoal undentandstg between members of the mame 
specie; thos every species of ape pomcaes pounds, lip 
sigan, bodily gestures and movensents, pecaiar to it, and 
‘wed fn intercourse wit its land. And when an imprsaned 
dog bowis wt its master comes and tres it, there cx 
‘be no doubt that ths form of expreson, bowling, is at 
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prolssed marly as such, bot mith the object af com: 
‘munication with is mater, 

"The exellent whlch le belod these forms cf expen 
wwe all extn, The farms of expeanian ate often 
characterized as oves-emphasized reactions, since there is 
fn overproduction of movement and sound. The 
stroager the emotion, the stznger the overemphat— 
‘at Jeast this is (rue in the majority of cases. We have 
‘teen cartier that aflective expression & often without 
importance as regards the relationship of the individuals 
to one another. In ther cae, the elective expression 
ecomer a signal for ancther indivdaal, aod on this 
basis urutual understanding may come aboot. An 
emotional storm brought abort by sts interaction with 
the surromiing warld may often be of bckoical value 
‘on enknal, fr example, when its ater f defending 
Atalt froma an enemy oF overcaming its prey: but in 
other cas storm of this kind may alan be x danger ta 
‘the individoa's life, us for example if it is Jed to attack 
fn oppoent too powestl for ie ffl nto pant 

1a the case of amocietary snistals, other indiviknls 
enter their sarrounding work! only temporacily, ax enemy, 
‘pry, or sexual partuez ; otberwlie, they remata exchided. 
1a the cae of the mam of vcitasy spe, the part 
played by other imdividuals is quite different ; societory 
‘asinah are oaly capable when united to their flow. 
members of the spc, of developing alt ther Isharent 
ponblites Sodktary snimale mey enter into motu 
‘lations with extiiton of string emotion, Primary 

knowledge causes one anime] to recognise ancther an a 
member of its own species. If one dog meeis another, 
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its whole serousding world is changed at a single stroke, 
‘ts emotional reaction brings the fellow-mamber of its 
species into the centre of attention, and causes the most 
vasious forms of expremon to sppear. Primary inow- 
ledgy allows the young chainch to recognise the older 
tmalp a2 a suitable example for laming to sng, and to 
tet its muscles in motion in & peoper manner. 

‘Likewise on account of primary kzowindge, the buman 
id of  fow montha of age i able, for example, to 
pout Mts Hips, and make other movements of the face 
‘when thooe ace shows ta it by am adult. Hece we bave 
Detween two buman indndaals, the child uod the adult, 
a completely direct dnd of contact; the alt ls aot 
‘ble to state ia words “how be dom it" whm bi pouts 
1s lips, much les in the ebud able to do a0; anhented 
primary Knowledge guldes the child in imitating with it, 
‘own organs aa example given to it. 

“Th cil alao posesses an mbora resonance fr aflective 
exprenion ; according to a2 obeervation by Blower, a 
oy of five months seedy recognized the mening of 
amg Isughed st. In thas connection, we may tho 
remark tnt all animals iecuding the snthropoid apes, 
ate completly and faally devoid of any undecrtarding 
fof laughter, which is a specially human form of 
expresion, 

‘Whea two human individuals enter into mutual elations, 
not ouly the spoken word, but als something mich more 
Geet phys a part. Lock end gustwe are requited to 
five the wns the arcemary relief, end often even. words 
fro anecemary to bring about esderstanding and sya 
pathy. Syropaiby a9 well as extipathy nualy arise ot 
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the basis of much duect reatoesbip, and lem as the 
reault of a conversation. Animals, for their part, do not 
pores speech ia any form: nevertheless the euembers 
of societary species are capable of understanding one 
another, and this always comes about, in absence of 
words, by motions and sometimes by the emision of 
certai sounds. In this way alone, ia the case of snimals, 
Jndlvidnal fslendahips and eamitoes are alo set up, end 
the sexaal partners became asiooated im monqgemis ar 
polyyynic meting. 

Geiger says that i the case of societary animals, 
embers of the same epecics ae directly teoognized «3 
‘oamraden* Tals serge of comradeship may be deepened 
Detwonn aninals which are more closely united with one 
another, sock 1s mates, parents, ofpring, or members 
the same erd. athe animal friendsbspo frequently 
Aovexibod a existing between members of diferent spaces, 
wwe bave this sense of comradealp alio existing, The 
ame comradeship may also be set up betwoen man 
and dog, or man asd ape. The ferther removed from one 
another {3 ther whole organization two species are, oF 
Ja the cage of ran, the further the snzal us removed 
from hia own species. the lst cas the other wid 
be fat a a praca, an the more it becomes en object. 

In los of finches, the most vesions species ae found. 
together and recognize ace another mutually, as social 
partners; in the herds of Atican big gume, we find 
‘vaious species of natlope, and even aebra and ostich; 

2 Tee German tu does, This a wteaaati Baga 


Ye meme“ cbvaoaly eve fo be addzemed och Ch falar 
thor 





AND HUMAN PSYCROLOGY 3 


‘in the cave of ents we have mixed colonies, where to 
for more species are found together. Bat, at we have 
already mid, when the diGerence ia organizton is too 
‘rect, 2 limit as set to the formation of societies made up 
of different species. 

‘Tae emotions bring the indivaduals of societary epecies 
a mutval relation to one another, Emotional expression 
cof a suitable character prodooes frctlonass interrelation, 
‘while mguitabla emotion Teads to disharmony, AN 
emotion is transferred easly from one ‘ndivideal to 
another. This accounts for the infectious character of 
many activities, the barking of a dog will oct all the 
dogs in the neighborhood Daring ; one bird taking to 
Aight cay sometlnm cxzse the whole fock to fallow ita 
‘example. Emotions ako play decisive part in the 
relationship between human beings. A completely 
votiontea ction—a8 far as such a thing is pote 





‘wil scarcely lead anyone to imitate it; x statement made 
‘unemotionally poestes infinitely leas power to move than 
one accompanied by mation. 


{In the higher animals, the comrades between mersbers 
of Hr species finds its expression in their very strong 
lective reaction to the specific cy of fear or warming ; 
farthermore, it is not wouscal for the sight of « dead 
{Individual af the same species to proce strong szotion. 
‘Ths it ia poutble to Lemp ravens, for example, away 
from a fowran, not ooly by eens of x wearecom, which 
imitate a baman being (however crudely}, but also by 
iuunging op a dead raven. 

4 the mutual relationships of animals which are in & 
tore of lem tlendly relationship to one anather, a part 
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played not only by cautaa) Eeip, but alo by mutual 
jury. Here we may fd the manifestation af a force 
to which our attention has been particularly drawn by 
‘Adler's Individeal Paychology : he stziving for power 
or operacty. Schjeldarup Robe as made extensive 
Investigations concataing the order of sank which is 
clays tet up in societies of bids und mammals, One 
{ndiidual is always the superior and one the Hnfeior. 
‘The greater the uumber of individuals forming « nockety, 
‘the more diferentiated may such a gvtex become, Nor 
{is it beat foren aloor which deeides who Is to be the 
iupetior it many be simple erogence, aad above all 
peculiar bearing, winch gfves en individual animal sope- 
forty fram the begioning. The striving for mpairity 
amy take the mest varioss form. Apes often show & 
‘tendency to unexpectedly pl te tal hair ef a comrade, 
In Koehler experinents, ope of the ehinpanceey piled 
‘two or three boxes one upon the otber in order to reach 
some suspended food ; while be wos then working on the 
tmp of this structure in x precarious postion, the other 
rcenpied chimpansses would sametines creep behind 
Is back and pet tha whol: erection, together with the 
‘snimal, by « powectol pooh, and then rox away at grest 
speed, At tes, at would become the fashion with 
‘Koehier’s chinspansees to thom sticks at the fom. The 
fom would sither be simply attracted, or even actaully 
fea, with bread, and then be suddenly poked viclently 
with 4 stick; thio game might be played by two chim 
‘annees working together, one feeding the fowls and the 
‘other tormenting them. 

‘Schjelderep-Ebbe denesbes in the case of the wild dock 
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1a gure of a sexual character, which depended apon the 
acaption of several malas by a female. The wild dock 
Lives monogamously, and tha anion I, geneally speaking, 
‘vary stnctly adhered to by the female, A mated female 
wat acca 10 fool several unpaired males on vatious 
occasions, by fying towards them, only to fly away to 
safsty in good time, as son as they began to ron 
alter bet 

“The following case io which an individeal ape, ited 
‘uaquentionably inferior fn position, attempted to acqulre 
‘certain superionity, ie reported Dy Yerker In. cage, 
{8 youngne ape was accuntomad to ant its comrades agalast 
fue another. ‘The animal behaved as if it bed been 
attacked by another ape ; ax soon as this relted tn the 
dat apes qoarrling, it ran away and observed the 
forther course of events from « seenze postion 


CHAPTER XII 
[The Rens beg an erentgeny tp ead pet Of fe 


1h tin» concluding chapter, we will ance moce desl with 
Ihuman bamgs. I have often fad to mention them before, 
‘and I belicva that we have been able to show very many 
‘alts common to mas and animals, T da not of courte 
intend to chinmate Ue diflerence between man and 
fmumals; the rookopet a perhaps of all men the most 
famuar—almoat daly and hourly in foct—with the Zine 
of division between animals and man. Pot we nvast not 
forget, by reason of the diferences, what they have in 
sommen ; and tt most be especially steased here that 
san can never be completely understood as a “ sprit 
Doing"; if mo asoonat ia taken of the fact that be is 
conditioned by, and bound to, mature, be exaly beoomen 
for the mvestigetor a ghost ania phictom. 

‘When we take humin belngs as onginiams among many 
others, we arrive at the fact lant the leowledge which 
‘they are able to colect cam never have abeolutc, but 
‘only relative, valne. As von Uexktll bas shown, every 
‘imal oust: in its own mooning world as under & 
dass gobs. The sume is trae of human bem ; every 
enon, lndext, has his own surrounding world, which 
onditionsd by his physical and poychical argunization. 
‘The objects constituting tha Woeld fo one person are aot 
necessarily objects forming part of the world af another. 

338 
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‘To make 2 comparison; objects refected in mirrors of 
various curvatares and colour exhibit yarious Kinds of 
jnmages, and every misror is “right” according to its 
own nature, 

Yn tha Book I have pot forward the view that we 
‘buman beings are aly able to grasp the world by setting 
‘up eertain Sctions. I mst leave it to the reader to 
acide whether he will follow this view or not, or will 
demand from sclence doctrines which clalm to be absolute, 
Furthermore, this decision algo is x quettion of the 
ayehical structure, and of the peychical needs. which 
‘pring from it. Without doubt, that person ix sub- 
Jectively tuppiee who sets up a rigid syetem of fam 
‘puntens as absolute truth. 

Concerning this notion of fictions, we may also make 
he following further remaria, A fiction a & construction 
‘which brings tuto conection with cas another various 
kinds of proceses or things in a manner which enables 
1 to think about them. A fctien is sometimes an image 
‘which serves to make 2 thing moce picturable. A judg- 
ment un to whether the imagined conmections really 
cenlit, frequently len entirely oetalde the Emits of our 
powers The concept of a fiction, therefore, Is tated 
here in somewhat diferent sease, than in Vashinger’s 
philosophy of As Ii". Foe this aathor, fetions are also 
 conscamaly fale assumptions, which are ether in coa- 
‘tradiction with reality or even ta contradiction with one 
‘another. Fictioas of this kind may prove to be useful 
in other branches of scence, for instance mathematics, 
‘but are not suitable to the peesent connection. 

‘Bat in course of this book the reer may have perhapa 
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noticed another mode of expression, which almost bes 
‘the character of a fetion in Vaihingu's sense. T opoke 
‘requently of the “higher” and “lower animals. In 
the former class we placed those mare sinlar to buman 
‘beings than those we placed m the letter. Man desctes 
hisself a the highest form; fox the point of view of 
Teen nature, a8 we Know it ix daly thin iy cendily 
comprehensible. To be able, and compelled, to select 
‘experince appears to man as a characteristic of a high 
ruuk; but how wook! the postion sppen from the point 
of view of the unt of the spider ? These animal receive 
ft birth, la the form of primary knowisdge, everything 
hat they weed is the way of power, for the rest of 
‘hei fe 

‘Aa compaced with ao ich am ishited endowment, 
sight not man's want of primary knowledge be actually 
regarded an a lower characteristic ? At the begioning af 
‘the ayaters we place the protasoa, since they const only 
cof a lng call. Is it not alo posible to maintain the 
view that tom organs are the highont in wich 
single calls able to exercise all the fanctioms of le, 
whereas fo the ease of eaitcelsir animale, milloes and 
vwilliards of calla ait be cambiced together to produce 
the same effects by a drvinon af labour? When therefoee, 
‘we bave spokan here of Bigher and fower animals, we are 
simply making um of conventional expressions, which 
‘have the advantage of Brevity. 

T havo already said that it is simply « question of 
pepehical weed Which decides the Sction set up by an 
Investigator. Nature oly azswers those questions which 
‘we ak ber} tndeod, abe only gives the observer thoae 


AND HUMAN PSYCHOLOGY 9 


answers which be expects from her. The interpetation 
of what happens in the case of man or animals is thus 
1 matter of the prychologial structure of the observer; 
the payeical quabty of the individual scientist in re- 
sponsible for the nature of the enroundicg wold which 
dha baikis up for Duouelf; it decides what things and 
‘proceaes ate invested with actualty in it, and what are 
gnored ax mimportant. Furthermare, every vatirty of 
‘worldview cum be led with the results of our obvervation 
in mature, “Thus mechanists and eitalts, for example, 
may actually noe the sie experiments to asrve as 
“ prool "of their views, 

Tes a strange thiog that eontroversias such as that 
between vitalum and mechamsa are posable st ell 
‘The defenders of these two points of view appear on the 
teens with 0 lawn to absolute vakésty for thee doctrines, 
aud overlook the fact that they are dealing only with 
fictions which each is opposing to the other. Drieech, 
tne of the moet eminent vitabsts of our tine, # a trun 
huld of the period ia which he received the directive 
stimales for bis ie ; be is a ationabst exactly ka his 
@ent opponent, the mechasist Roux, The method. of 
‘thought of both is rationalist, Dnesch believing that 
the irational can be grasped By reamn. Driaach’s four 
proofs of witahen will doubtlew appear to = later time 
mock the same, as teday the proats of God's existence 
found ia elder theslogy and pBilosophy appear to ux 
Cansalty and fiaity are therefore othing Int twa 
fictional aspects: porely causal views in biology stress 
‘the strict muccomion of events, whereas the fnalst view 
takes the events of the ving world from the paiot of 
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vow of tho whole, and malar the Sction of same “ ma 
in the statistically determined final result. Causality 
and fnalty are not something read of from natural 
‘eveots iu the “ exter] world, bat have been pot into 
It by human beings, a a result of the need for the 
‘eoagaition of an ordac. 

‘The causal Inw abo, which is by the way not deuied 
‘by present-day vitalits, is alo a fiction. It cannot be 
(proved io the atrlet sents for this woald require ws to 
lenow all natoral processes which have ever taken place, 
‘are taking place, and wil take place io the world. Never. 
‘helm, the law of camality ion the one band, x paychical 
necemity for as ut last, in so far ax non-living nature 6 
‘oncemad ; and on the other hand, we have no alternative 
boat to assume sock a law, sice otherwise all our scientific 
‘and technical endevours would appear meaningless fora 
the ata. 

‘Tho fact that we exist, and are just as we are, isa fact 
‘which lee for us entirely in the wrational sphere. We 
Ihave rwccived a number of drives, in general of an ex- 
‘trauely plastic character, which compel up to develop 
‘our payehleal organisation at the same tute am our 
‘physical; thone endeavours of onry are connected with 
‘deals, which were the mbjects of our choice. Let no 
‘one say that perons exist who are GereiS of ideale. It 
fn trun tat aot everyans stnves after ideals approved 
by society, of « humanitarian, occupaticcal, or similar 
ature ; bat thare exit ideale of a very diferent character, 
formed as the result of pecalisr internal and external 
tuations. Everyone fas acme Séeai, some goal, after 
wehich be strives upmly or meeretly; everyoar mast 
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clothe his izmation of life in sone form. Nothing cise 
1s allowed by the drive winch operatcs inthe indlviémal, 

Not only is the bgiming and end of our existence 
Inmationa, but elo its whois sour. Those who see in 
‘the fandamentals of buman Ide no problem et all, are 
Able by the uid of the facts which bave boen leersed by 
‘experience, to“ explain all sorts of things rationalists. 
ally, and may even feally be led to the idea of solving 
"the riddle of the univense™. aly, they overtook the 
fect that all fundamentals are asumned 9 exisimg, and 
‘heace the real problem  eaturely set aside. 

(Our existence cannot be understood potely from the 
point of view of bloloncal utifty. Rather do wo woe 
‘everywhere irrational drives at work, which drive both 
Individuala and also whole groupe sguin and again to now 
plaos and deeds. Inventions are not mado because 
ebnite needs exist, whick have to be sted, but 
avanly: fret we bave the invention, and only ter 
oes the ponitihty of practically applying it appear, 
‘Tous the meroscope, for iostance, was for centuries an 
instrument uted by amateur, who devoted themicives to 
observing the minute withoat rafenace to peactial por- 
owes; it was oaly io our day thet it has become an 
ndupemable instrament for the physicas. The same 
ray be sad ofall ther Inventions. The sttrhip and 
the rallway were rejected when Sat introduced. The 
‘telegraph and telephone were sot invented because it 
fad beea found that nmanity could not get on withoot 
‘them j after decades of investigation by physicists without 
any weal object, the coment came when practieal 
nflity was sen to be posable; but the public was coat 
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loa indiferent to the fiat attempt to introduce the 
telephone. We may sally mention two inventions of 
most reorat date; the aeropaoe and erabip, Here 20 
one wil malntain that they were created because it was 
‘imponsitle to pet along without then, 

At the inci of everything thet man undertakes we 
have tharfore the drive which imperativey demands 
uctivity. [tis tre that our oocapation warves the purpose 
of breadwinning ; but ths wsefsd purpowe ib not in the 
‘ha place dct as ngurds occupational activity ; och 
sre important isthe presaoe of the aration drive to 
forma someting, bulk up socething, and to carry it on 
contially. Tt i thoy that buaises, wndatry, and 
appcaltral undertaloogs cue aboot, thus the general 
creten his army, the stateaman, the water, tha scetist, 
bo their o's work. Te wrutonal chaest  purticlaly 
evident in the activity drive of the artist and of thowe 
rmtertad ia religtoa. Regen no mote serves pupa 
‘than does art, artis not intended to give pleasure, to 
vats, to anus, or whatever other banal purpeen 
aay bo sacred to it; it fs w form of expreon, in 
‘which the artist clother his immowt experience, and here 
‘and ther his work of art then meets with huzian belngs 
‘who ry thle syzpathetially to understand lis form of 
cexpreaon, and fel within temaelves an inward rsonanos 
fait. In tha way, w work of artis able to brag about 
an interindividual rationship by the transereace of 
emotion, 

1 eot the occomplahment of jst mullet to carry 
on life, but overproduction, wich brs ex emotional and 
Plearrable tone; this is true both of the corpational 
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‘as wel se for other epheres. Dance, games, and sport 
fave not been invented to provide bumesn beings with 
recreation, but bave onginaied as forms of expremion 
of the activity drive immanent in man. We are ale 
‘to obgerve the gradual development of this dive in the 
caus of every hlld; St it manifested ia new ways as the 
child develops from siege to stage, i ketaing to walk 
and tal, ia plying, and so on. Regarded causally, the 
chuk's play appeacs amply conditioned by the phyla. 
Jogfca! and peychologic factors operating mt; regarded 
finalsticaly—taking therefore the state of the adult as 
‘the fictional “ goal” —play serves as practi far future 
Debaviost. 

Tr this book, we have ast up the Setion that man and 
animal are rated in uatare, s0 thet cocasins can be 
drawn fram one to another regarding thet le processes 
‘The plants ao conld be draws into this comnmmity of 
ature, At the same t=se, the work! of orpucimas was 
contrsted with nondinng satere, peculiar low being 
araraed for the Bving world ;« prychedike ageot waa 
imagined as reaponsie for the pheaamena ofl exhibited 
Ty the ogous. Ta the pement oomection, it way 
suticlast to ascribe to exch single indridaal sock an 
agent ; It was not necesary to form the fiction of reper 
individual, or collective, poyche-tike agents, which oould 
be manifested in society. Now pleut, sails, end) men 
form an. sninterrapted developmental series of forms. 
low far it may be advantageoas to assume peychelibe 
sgencion as responable for this cntizaal forther develop- 
amt, of pllogeiels, will aot be ciscuused here we 
‘may only refer to the posit, 
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‘We cannot speak of a plant peychology. We cartainly 
set up the ction that a peyche-He agent is behind the 
[Me phenomena af planta ; kt the latter ate uot able to 
‘execate bodily movements, much xs oct in endow. 
‘variety in the case of animals and mas, Tans move 
ments we what form the object af animal and human 
peycholegy, The observer is only able to draw peycho- 
Yogieal conclusioos from the form and degree of motion 
hick he obearves; expressive meverants und sounds of 
all Lin, og well us Imam spoech, belong to thls category. 





CONCLUSION 


We way now shortly mmmsnarise the mam polats of 
tha ins bee i 

1s thie bok we have made ofthe view that frome 
‘beings arc compelled to set op Bebons in order to com 
echend themoeives andthe world earoanding, them. 
Tt ls not given to us to attain absolute knowledge, but 
only lat which is adapted to obs sera organ a Ot 
‘meatal organization Furthermore, the aature and char- 
acts of "Koowiedge depends in the frat place upon 
the pychical nature of the © know”. We eke af 
ficuow all extra! awe lnchding that of caumlty, the 
serins of mechan and talon, the doctrine 6 the 
‘seedom aod no-feeders ofthe wily and 902. 

in the foregnog we Dave mace min ofthe tion that 
fy events, m opposed to proccss talag pla in the 
sow-ving world, flow special lows; not, however, bn 
‘thn same thet ie inftinges pyc tnd chemical Ines, 
Yt thats epee lawn are bait up on the Iter ev 
foundaten. Tt was further awemed that man and eimale 
ey the same las as regu thes Berhly and paychcal 
recom, althoogh they aifet themudrer tot 
‘ierestly i their Stain. 

(ar peychicalonpesization slows me to grep not only 
cxmelven bot abo the suroending world, at n mbola 
‘Oniy aRerwards do we breck up our reeundisgs io 

: 8 
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single things, ond as regards the things wdividually, the 
‘whale in aguin present fo ws before the part. Lcewise, 
fm the case of cur own acts, the whole is given before 
‘he parte, In order to grasp the organism and ite 
sccintiea, we have made ose of the Setin “the whole- 
zea of the individual"; we assumed ae superiadivdust 
wholes, both i the oue of man and aximals, cating, 
fanily, and society. 

‘The observer collats satatical experiense as to how 
cxrala modes of bebavwoar or bodily proces rally 
fake place fo mas amé animals; on the Bass of this 
knowledge, the life process appears to bien ender the 
form af the ficton that the whole Geteraines tke part, 
and the ead determines the meant Kare the “whole 
4s the coarse of bodily development or of certain activity, 
sv prdllctable by the obaerver, and the “dis the final 
sate. In the sonlivng worl, there is no hole and no 
ced in Ue sense ofthe Words as bere employe. 

‘We may fartber set up the fiction that sn organisms 
there exists, beind the whole le proce, & pryche ke 
agent. Our consooursess wood thes be that region in 
‘which this agent 1s abie to granp itself. “The qoeston as 
to the cousconmess of animals is icachobl. Tt han seo 
clined in importance, as ceveat medical deep paychalogy 
thas taught 1, that in the cage of raxn, the contents of 
censcioumens ote: do not determine the wlmate action, 

1a graaping the behaviour of « fllow-haman being, we 
thave to distinguish between the methods of “under 

standing” and “explaining”. The Gv: takes place a 
1 proces of direct sympathy and comprebenslod, the 
latter depends pon experience and ststistice. The 
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payian, for example, is saxtines eb t endentand 
2 ormotc, eva whea the Inter door wot endartand 
the win of kis neoras, and ence docs sot mndertand 
humsel, Hence the proces of understanding dow not 
sways depend upon the concious mind of the persn 
‘mcarttod. Hee, mmdar the Seton that man and 
animals ace alied fn mature we may make ve of the 
Tndentanding and eytopathete method, along with the 
cexplmatary, ix eral poychology. On the other hand, 
fone penn can understand another ditly m the mort 
corzprebanave verse rast hte, withostreoesanly belng 
let and sharply conscions of hs bavios, Hence in 
underwanding, ever the actual content of the der 
anders concioomens cons not always ply the cbf 
pat. 

‘Leaving out the qui of consioumen, we have st 
ap the Seton thatthe animal alm grasp Hel and the 
posites of st surssadings 240 whle. Dinct 
Undertanding is poashis between asizals: the sore 
thstent the species of two animals, tho more difficult is 
‘usdetandiog. Between men ead asimal, metal inde 
tang is no pombe within lias. Bot man i often 
ncuded from rach eaderxading of animal Dhavieer 
‘because much in the animal tekes place on the basis of 
Inherited aptitede for acvity (astnc, primary now 
Inge), whereas mx, fr his pt, is obiged to argue 
by experience, us rxondary knowlege, practically every- 
ting. 

‘The inberited and instinctive element exceeds by far 
the experiata. in most cams of xiza) behaviour. 
Instinctive and expenential acy ere not sharp can 
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‘rusty, but extremes of an endl amiss of intermediates. 
For many iestinetive actions are not completely rigid, 
Dut fm vo far plastic as they are capable of indwndual 
modifications based upon experience. On the other hand, 
‘even in the ease of man, every expereatal ection contains, 
sams element of the inatinetive. 

Behaviour based on insight is found, apart from mao, 
in some of the highest vertebrates (for example, ravens 
‘and apes). Jn actions based on insight there it also 
‘ways an fnstinctive component ; modera deep peychor 
ofy bas the credit for polnting cut the part played by 
Ingtinctive drives ta aman behaviour. 
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